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Figure 1-2

This detailed station map has been deleted from the
Internet-accessible version of this document as per
Department of the Navy Internet security regulations.
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If chemical was not detected, the concentration shawn is one half of the detection lmit ‘Tetra Tech EM Inc.

At locations where surface and subsurface samples were collected, maximum concentration is shown
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ANTIMONY (mg/kg)
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Tidal Area Ambient = PRC Environmental Management, Inc. 1996b. "Technical Memorandum, CONCORD, CALIFORNIA
Ambient Metal Concentrations in the Tidal Area Seils
ORNL = Qak Ridge National Laboratory Plant Toxicity Benchmark, Efroymson, R.A., M.E. Will, G.W. Suter It, FIGURE 5.2
and A.C. Wooten. 1897. 'Toxicological Benchmarks for Screening Contaminants of Potential Concern for
Effects on Terrestrial Plants: 1997 Revsion. Oak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ERTM-85 T : i
If chemical was not detected, the concentration shown is one half of the detection limi etra Tech EM Inc.
At locations where surface and subsurface samples were collected, maximum concentration is shown
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Notes:

Tidal Area Ambient = PRC Environmental Management, inc. 1996b. "Technical Memosandum,
Ambient Metal Concentrations in the Tidat Area Soils

SF Bay Ambient = RWQCB. 1898, "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments.” May
ORNL = Oak Ridge Mational Laboratory Plant Toxicity Benchmark. Efroymson, R.A, M.E. Will, G.W. Suter II, CONCORD, CALIFORNIA
and A.C. Wooten. 1997, *Toxicological Benchmarks for Screening Contaminants of Potential Contern for
Effects on Terrestrial Plants: 1997 Revsion. Oak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ER/TM-85 FIGURE 5-3

ER-M, ER-L = Effects range-median, Effects range-low; Long, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder. 1995, _—
Incidence of Adverse Biological Effects Within Ranges ¢f Chemical Concentrations in Marine and Estuarine Sediments. Tetra Tech EM Inc.

Environmental Management. Volume 19. Number 1. Pages 81-97
If chemical was not detected, the concentration shown is ene half of the detection limit

At locations where surface and subsurface samples were collected, maximum concentration is shown

CONCENTRATIONS OF ARSENIC IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Aguatic Samples 2 Shoreline Samples Wetland and Upland Transitional Samples
SAMPLE LOCATION
Notes: NWSSB DETACHMENT CONCORD
Tidal Area Ambient = PRC Environmenta) Management, Inc. 1986b. "Technical Memacrandum, CONCORD, CALIFORNIA
Ambient Metal Concentrations In the Tidal Area Soils
ORNL = O3k Ridge Naticnal Laboratory Plant Texicity Benchmark. Efroymson, RA., ME. Will, G.W. Suter I, ’ FIGURE 5-4
and A.C. Wooten. 1997. 'Toxicological Benchmarks for Screening Contaminants of Potential Concern for
Effects on Terrestrial Plants: 1997 Revsion. Oak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ER/TM-85
) i . S Tetra Tech EM Inc.
If chemical was not detected, the concentration shown is one half of the detection limit
At locations where surface and subsurface samples were collected, maximum concentration Is shown
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CONCENTRATIONS OF BERYLLIUM IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Notes: SAMPLE LOCATION

Tidat Area Ambient = PRC Environmental Management, Inc. 1986b. "Technical Memorandum,
Ambient Metal Concenirations in the Tidal Area Scils

SF Bay Ambient = RWQCB. 1998. "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments.” May
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchwnark. Efroymson, R.A., M.E. Will, G.W. Suler I,

and A.C. Wooten. 1807. 'Toxicological Benchmarks for Screening Contaminants of Potential Concern for
~ Effects on Terrestrial Plants: 1997 Revsion. Qak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ERTM-85
ER-M, ER-L = Effects range-median, Effects range-low; Long, ER., D.D. MacDonald, S.L. Smith, F.D. Calder. 1985.
"Incidence of Adverse Biological Effacts Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.”

Environmental Management. Volumie 19, Number 1. Pages 81-97
If chermical was not detected, the concentration shown is one half of the detection fimit

Al locaticns where surface and subsurface samples were colflected, maximum concentration is shown
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CONCENTRATIONS OF CADMIUM IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Shoreling Samples Wetland and Upland Transitional Samples
Notes:

Tidal Area Ambient = PRG Environmental Manegement, [nc. 1996b. "Technical Memorandum,

Ambient Metal Concentrations in the Tidal Area Soils SAMPLE LOCAT!ON

SF Bay Ambient = RWQOB. 1998, "Ambient Goncentrations of Toxic Chemicals in San Francisco Bay Sediments.” May NWSSB DETACHMENT CONCORD
ORNL = Oak Ridge National Laboratery Plant Toxigity Benchmark. Efroymson, RA., M.E. Will, B.W. Suter |I, CONCORD, CALIFORNIA

and A.C. Wooten. 1997. 'Toxicological Benchmarks for Screcning Contaminants of Potential Concemn for

Effects on Terrestrial Plants: 1997 Revsion. Oak Ridye National Laboratory, Oak Ridge, TN. 128 pp, ES/ERTM-85
ER-M, ER-L = Effects range-median, Effects range-low; Leng. E.R., D.D. MacDonald, S.L. Smith, F.D. Calder. 1695.

"Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments."

Environmental Management. Volume 19. Number 1. Pages 81-97 Tetra Tech EM Inc.
I chemical was not detected, the concentration shown is one half of the detection lirnit
At locations whers surface and subsurface samples were callected, maximum concentration is shown

FIGURE 5-6
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TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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o SAMPLE LOCATION
Tidat Area Ambient = PRC Environmentat Management, Inc. 1998b. "Technical Memarandum, NWSSB DETACHMENT CONCORD
Ambient Meta! Concentrations in the Tidal Area Sgils CONCORD, CALIFORNIA
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G.W. Suter Il
and A.C. Weeten. 1997. ‘Toxicolagical Benchmarks for Sereening Contaminants of Potential Coneern for FIGURE 5-7
Effects on Terrestrial Plants: 1997 Revsion. Qak Ridge Mational Laboeratory, Oak Ridge, TN. 128 pp, ES/ER/TM-85
if chemicaf was not detected, the concentration shown is one half of the detection limit
At locations where surface and subsurface samples were collatied, maximum concentration is shown Tetra Tech EM Inc.
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TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Agquatic Samples 8 Shoreline Samples Wetland and Upland Transitional Samples

Notes: SAMPLE LOCATION
Tidal Area Ambient = PRC Environmental Management, Inc. 1998b. "Technical Memorandum, .

Ambient Metat Concentrations in the Tidal Area Soils -
SF Bay Ambient = RWQCB. 1995, "Ambient Concentralions of Toxic Chemicals in San Francisco Bay Sediments." May NWSSB DETACHMENT CONCORD
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A . M.E. Will. G.W. Suter i, CONCORD, CALIFORNIA

and A.C. Waoten. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for

Effects on Terrestrial Plants: 1997 Revsion. Oak Rldge National Labaratery, Oak Ridge, TN. 128 pp, ES/ER/TM-85 FIGURE 5-8
ER-M, ER-L = Effects range-median, Effects range-low; Leng, ER., D.D. MacDonalg, S.L. Smith, F.D. Calder. 1995,

“Incidence of Advarse Biclogical Effects Within Ranges of Ghemical Ceneentrations in Marine and Estuarine Sedimeants.”

Environmentat Management. Volume 19. Number 1. Pages 81.97 Tetra Tech EM Inc.

If chemical was ot detacted, the concentration shown is ene half of the detection lirnit
At locations where surface and subsurace samples were collected, maximum concemtration is shown
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CONCENTRATIONS OF COPPER IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Notes:

Tidal Area Ambient = PRC Envircnmental Management, Inc. 1996b. "Technical Memarandum,
Ambient Metal Concentrations in the Tidal Area Soils

SB016 —@

Shoreline Samples

SAMPLE LOCATION

SF Bay Ambient = RWQCB. 1808, "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments.” May
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G5.W. Suter |l

and A.C. Wooten. 1997. 'Toxicological Benchmarks for Screening Contaminants of Potential Concern for

Effects an Terrestrial Plants: 1997 Revsion. Oak Ridge National Laboratory, Qak Ridge, TN. 128 pp, ES/ER/TM-85
ER-M, ER-L = Effects range-median, Effects range-low; Long, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder. 1995.

"Incidenca of Adverse Biological Effacts Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.”

Environmental Management. Volume 19, Number 1. Pages 81-97
If chemical was not detected, the concentration shown is one half of the detection limit

At locations where surface and subsurface samples were collected, maximum cencentration is shown

$SB002 —'
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Wetland and Upland Transitional Samples

NWSSB DETACHMENT CONCORD
CONCORD, CALIFORNIA

FIGURE 5-9

Tetra Tech EM Inc.
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TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Aquatic Samples kS Shoreling Samples Wetland and Upland Transitional Samples
Notes: .
Tidal Area Ambient = PRG Environmental Management, Inc. 1996b, "Technical Memaorandum, SAMPLE LOCAT;ON
Ambient Metal Concentrations in the Tidal Area Soils
SF Bay Ambient = RWQCB. 1998. "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments May NWSSB DETACHMENT CONCORD
ORNL = Qak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, RA., ME. Will, @.W. Suter n CONCORD, CALIFORNIA
and A.C. Wooten. 1997 Toxicological Benchmarks for Screening Gontaminanis of Potential Concem for
Effects on Terrestrial Plants: 1997 Revsion. Qak Ridge National Labcralory, Oak Ridge, TN. 128 pp. ES/ER/TM-85 FIGURE 5-10
ER-M, ER-L = Effects range-median, Effects range-low; Long, ER,, D.D. MacDonald, S.L. Smith, F.D. Calder. 1995,
"Incidence of Adverse Biological Effects Within Ranges of Chemical Concendrations in Marine and Estuarine Sediments.”
Environmental Managernent. Volume 19. Number 1. Pages 81-97 Tetra Tech EM Inc.
If chernical was not detected, the concentration shown is one hatf of the detection lieryit
At locations where surface and subsurface samples were collected, maximum concentration is shown
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CONCENTRATIONS OF LEAD IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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Notes:

Tidal Area Ambient = PRC Environmental Management, Inc. 1398b. "Technical Mermorandum, SAMPLE LOCAT’ON ‘

Ambient Metal Concenlrations in the Tidal Area Solls

Shoreline Samples

SF Bay Ambient = RWQCB. 1998. "Ambient Concentrations of Toxic Chemica's in San Francisco Bay Sediments.”" May

ORNL = Qak Ridge National Lataratery Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G.W. Suler I,

and A.C. Woolen. 1997. 'Toxicological Benchnarks for Screening Contaminants of Potential Concern for
Effects on Terrestrial Plants: 1897 Revsion. Oak Ridge National Laboratory, Qak Ridge, TN. 128 pp, ES/ER/TM-85

ER-M, ER-L = Effects range-median, Effects range-low; Lorg, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder.

1995,

"Incidence of Adverse Biclogical Effects Within Ranges of Chemical Concertrations in Marine and Estuarine Sediments.”

Envirenmental Management. Volume 19. Number 1. Pages 61.97
If chemical was not detected, the concentration shown is one half of the detection limit

At locations where surface and subsurface samples were collected, maximum concentration is shown
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Wetland Samples

NWSSB DETACHMENT CONCORD
CONCORD, CALIFORNIA

FIGURE 5-11

Tetra Tech EM Inc.
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CONCENTRATIONS OF MANGANESE IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD

3 ' .

Tidal Area Ambient = 1500

]
ORNL = 0.

SB100 —
§8701 —
§5202 —
$5203 —
55204 —

55205 ~
88207 —
$5208 —|
58013 —
SBOi 4 —
$B015 —

SBOE —@
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$B020 —|
SB'IUS"_....... .

$5201 —

I
L=
(=]
o
w
w

SB102 —
$B103 —
£B104 —
SB106 —

I0958CS —

30858NS —

30HSEES -

Agquatic Samples

209CEPWSES —

309SB0S ~—|

309SB106 —

Shoreline Samples

Notas: SAMPLE LOCATION

SF Bay Ambient = RWQCB. 1998. "Ambient Concentrations of Toxie Chemicals in San Frantisco Bay Sediments.”

IRNL = Dak Ridge National Laboratory Piant Toxicity Benchmark. Efroymson, R.A,, M.E. Will, G.W. Suter 11,
and A.C. Wooten. 1997. Toxicological Benchmarks for Sereening Contaminants of Potentiat Concern for
Effects on Terrestrial Plants: 1997 Revsion. Qak Ridge Mational Laboratory, Oak Ridga, TN. 128 pp, ESIERITM-85

ER-M, ER-L = Effects range-median, Effecis range-low; Long, E.R., D.D, MacDonald, S.L. Smith, F.D. Calder. 1995,
“Incidence of Adverse Biclogica! Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.”
Environmental Maragement. Volume 18, Number 1. Pages 81-67

It chemical was not detecled, the concantration shown is one half of the detection limit

At locations where surface and subsurface samples were collected, maximum concentration is shown

May

SBOOT —|

SB002 —

SB0O3 —

SBOD4 —

SB00S —

SED06 —

3

1
<
&
&

SBOOT —
3B00& —
S8008 ~—
SBQ‘FO —
$B011 —
$B012 —
SBO17 —
55208 —
£8210 —
88211 —
88212 —
88213 —

Woetland and Upland Transitional Samples

NWSSB DETACHMENT CONCORD
CONCORD, CALIFORNIA

FIGURE 5-12

Tetra Tech EM Inc.
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TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
310 -
300 .
242
22
20 —
18 — .
16
14 —
12 —
10 — .
8 — [ ] °
| S S . _
6 —| [ ] ® : ® ) .
° ° o 5 Tidal Area Ambient = 6.6
4 — . ° e o . :
’ o . : o ORNL =2
R ol ————— o0 _ERTETe
[ : :
0_III!IIII]IiIIIIIITII!TI[IIIII ’Ii! P17 T e ee
2285885888483 8588388882=2222 2883828858828y
2220 ahbanadB 0088605883883 3 3an0Don0 B8B83 8382888885
gggmmmmmoocnoowmwmwmm%§§wwwwwwwwwwmmwmmmwmmmwmmwmwm
oM o . L+ s
Aguatic Samples g Shoreline Samples Wetland and Upland Transitional Samples
Notes: SAMPLE LOCATION o
Tidal Atea Ambient = PRC Environmental Management, Inc. 1898b. "Technical Memorandum, NWS5B DETAGHMENT CONCORD
Ambient Metal Concentrations in the Tidal Area Soils CONCORD, CALIFORNIA
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A,, M.E. Will, G.W. Suter I, -
and A.C, Woolten. 1997. 'Toxicelogical Benchmarks for Screening Contaminants of Potential Concern for FIGURE5S-14
Effacts on Terrestrial Planis: 1997 Revsion. Cak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ERTM-85
If chemical was not detected, the concentration shown is one half of the detection limit T t T h EM |
At locations wherse surface and subsurface samples were collected, maximum concentration is shown etra 1ec ne.
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TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
350 — : '
300 —
- [ ]
o
250 —
Z .
@ |
o 200 —
E’ -
el
. 7]
i .
5 150 — '
< i * Tidal Area Ambient(= 120
100 — o * SF Bay Ambient = 112
| 5 . :
. . ; o : o o ER-M=51.6
o ® . ' » ORNL = 50
i ®eqq0 °* . ® Y § °® e o
: @
e _ e ey ——-——a_* > . 4
0 : _ ER-L =20.9
IlIEIEIIiIIIIIIiIIiIiIIiI?III!I[iIIIIIiIIIIiilIII
“’“""868838858838888“’829399‘29088N838‘°38@9:Et82:§22
§§§555aaa%%aawaaaaﬁgagag888%53%883.%33%88889}%%%%% ]
L T I I T B B S S 7 R B B O R - wmmwwwmmmmwmmmwwmwmmmwwwmw
82 5 g a8 2 "
Agquatic Samples 3 ' shoreline Samples Wetland and Upland Transitionai Samples
Notes:
Tidal Area Ambient = PRG Environmental Management, Inc. 1996b. “Technical Memorandurn, SAMPLE LOCAT|ON
Ambient Metal Goncentrations in the Tidal Area Soils
SF Bay Ambient = RWQCB. 1998. "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments." May NWSSB DETACHMENT CONCORD
ORNL = Qak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A.. M.E. Will, G.W. Suter Il CONCORD. CALIFORNIA
and A.C. Wooten. 1997. "Toxicolngical Benchmarks for Screening Contaminants of Petential Concern for i
Effects on Terresirial Plants: 1997 Revsion. Oak Ridge Nationaf Laboratory, Oak Ridge, TN. 128 pp, ES/ER/TM-85 FIGURE 5 15
ER-M, ER-L = Effects range-median, Effects range-ow; Long, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder, 1995, "
"Incidence of Adverse Biotogical Effects Within Ranges of Chemical Concentraiions in Marine and Estuatine Sediments.” '
Environmental Managemant. Volume 19. Number 1. Pages 81-97 Tetra Tech EM Inc.
If chemical was not detected, the concentration shown is ong half of the detection fimit
At locations where surface and subsurface samplas were coflected, maximum concentration is shown -
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CONCENTRATIONS OF SELENIUM IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD

15 — :
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B 9 - [ 2
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= 3 : b I
= 7 — :
z ] * 5 .
R e
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] L] Y e * :
i PSR o o, : * ORNL = 1
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"I IS I -t e S @8 e g . B3y Ambient = 0.64
] o ¥ T * o e . ® o - -
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o @ v AR BRBREEEEEEEEEEERRDEE NSRS EREREEREE 2892828 G8
Z 3 3 & 8 2
L < ©
Aquatic Samples % @ ) Woetland and Upland Transitional Samples
Shoreline Samples
SAMPLE LOCATION
Notes: ) NWSSB DETACHMENT CONCORD
Tidal Area Ambient = PRC Environmenial Management, Ine. 1898h. "Technical Memarancum, CONCORD, CALIFORNIA
Ambient Metal Concentrations in the Tidaf Area Soils
ORNL = Oak Ridge Nationa! Laboratory Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G.W. Suter I, FIGURE 5-16

and A.C. Wooten. 1907. 'Toxicological Benchmarks for Screening Contaminants of Potential Goncern for

Effects on Temestrial Plants: 1997 Revsion. Oak Ridge Natlonal Laboratory, Gak Ridge, TN. 128 pp, ES/ER/TM-85
At locations where surface and subsurface samples were collected, maximum concentration is shown Tetra Tech EM Inc.
i chernical was not detected, the concentration shown s one half of the detection limit
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CONCENTRATIONS OF SILVER IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD

7 s
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6 — :
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== 4 —| :
= : ER-M=3.7
E -___;,____...___h______...____h_i_ ______________________________
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AP 5 . SF Bay Ambient = 0.58
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% 8 8 [ B I R T T - T 7 N1 L2 I 7 ] % § 8 W oW owowmwwow n L B R 7 I T B T, B ST | @ W B W W @ B W
® @ & . B .
Aquatic Sampies g Shorsiine Samples Wetland and Upland Transitional Samples
o SAMPLE LOCATION
otes:

8F Bay Ambient= RWQCB, 1298, "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments " May
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G.W. Suter I,
and A.C. Weoten. 1997, 'Toxicological Benchmarks for Screening Contaminants of Patentlal Congern for
Effects on Terrestrial Plants: 1997 Revsion. Qak Ridge National Laboralory, Oak Ridge, TN. 128 pp, ES/ER/TM-85
ER-M, ER-L = Effects range-median, Effects range-low: Long, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder. 1995.
"Incidence of Adverse Biological Effects Within Ranges of Ghemical Concentrations in Marine and Estuarine Sediments.”
Environmental Management. Volume 19. Number 1. Pages 81.97
If chemical was not detected, the concentration shown is ane half of the detection Fimit
At locations where surface and subsurface samples were collected, maximum concentration is shown

NWSSB DETACHMENT CONCORD
CONCORD, CALIFORNIA

FIGURE 5-17

Tetra Tech EM Inc.
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THALLIUM (mg/kg)

TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
7
6
1 .
- . ;
4 —
b ® e [ .
3 — .
: ‘e
- bl e : : ) .
e : : Tidal Area Ambient = 2.2
e
2 — ® : :
| * * : )
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%88 mmwmmmmmw%ggwwwmwmmwmmmmcnwmmmmmmmmmmmmm
"o Aquatic Samples § ” X Wetland and Uptand Transitional Samples
Shoreline Samples
SAMPLE LOCATION
NWSSB DETACHMENT CONCORD
Notes: CONCORD, CALIFORNIA
Tidal Area Ambient = PRC Environmental Management, Inc. $986b. "Technical Memorandum,
Ambient Metal Corcentrations in the Tidal Area Soils
. i ) . , FIGURE 5-18
ORNL = Oak Ridge National Laboratory Plant Toxicity Benchmark. Efroymsen, RA., M.E. Will, G.W. Suler i,
and A.C. Wooten, 1997. ‘Toxicological Benchmarks for Screening Contaminants of Potential Concern for
Effects on Terrestrial Plants: 1997 Revsion, Oak Ridge National Laboratory, Oak Ridge, TN. 128 pp, ES/ERTM-85 Tetra Tech EM inc.
If chemical was not detected, the concentration shown is one half of the detection fimit
Al locations where surface and subsurface samples were collected, maximum concentration is shown
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CONCENTRATIONS OF ZINC IN SEDIMENT
TAYLOR BOULEVARD BRIDGE, NWSSB DETACHMENT CONCORD
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o ™ g
v Aquatic Samples g ®  Shoreline Samples Wetland and Uptand Transitional Samples
MNotes:
Tidal Area Ambient = PRC Environmenial Management, Inc. 1998b. "Technical Memorandum, SAM PLE LOCATION
Ambient Metal Concentrations in the Tidal Area Snils
SF Bay Ambient = RWQCE. 1998. "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments.” May NWSSE DETACHMENT CONCORD
ORNL = Ozak Ridge National Laboratory Plant Toxicity Benchmark. Efroymson, R.A., M.E. Will, G.W. Suter I, CONGORD, CALIFORNIA
and A.C. Waoten. 1997. 'Toxicological Benchmarks for Screening Contaminants of Potential Concemn for
Effects on Terrestrial Plants: 1997 Revsian, Oak Ridge National Laboratory, Oak Ridge, TN, 128 pp. ES/ER/TM-85 FI GURE 5 19
ER-M, ER-L = Effects range-median, Effects range-low: Long, E.R., D.D. MacDenald, 5.L. Smith, F.D. Calder. 1995,
"Incidence of Adverse Biclogical Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.”
Environmental Management, Volume 19. Number 1. Pages §1-97 Tetra Tech EM Inc.
If chemical was not detected, the concentration shown is one half of the detection limit
At locations where surface and subsurfaca samples were collected, maximum concentration iz shown
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REY.00"

01/27 /00

<CH {SF) {D69-308) 51BOXSAMPS.DWG

55201
Al 9720
Sb MA 5
e Ha 120 8§
Be 0.040 Ba
cd 079 Ae
Cd
J09SSNS
Al 14300
g
. Be ©.32
Cd
SEAL
CREEK
MARSH 55202 ®
A 10200
B 164
. Be 0Q.030
Cd 0.B6B
A 5200
Ba 724
B 72
® |5 g0
¢d 0019
LEGEND:
® SAMPLE LOCATION ——6—— ELEVATION CONTOURS

WETLAND ANE UPLAND TRANSITIONAL HABITAT

[ ] »aquarc HaBmaT

APPROXIMATE SEASONAL WATER LEVEL VARIATION

APPROXIMATE SHORELINE

e

NA NOT ANALYZED
ma/kg  MILLIGRAMS PER KHLOGRAM
UCL  UPPER CONFIDENCE LEVEL OF THE MEAN
NOTES:

1. ONE—HALF THE DETECTION LIMIT SUBSTITUTED FOR NONDETECTS

2. FOR LOCATIONS WHERE SURFACE AND SUBSURFACE SAMPLES AVAILABLE,
MAXIMUM CONCENTRATION USED IN CALCULATION OF UCL

CONCORD RWQCB SAN WHOLE | AQUATIC WETLAND AND
SYMBOL METAL TIDAL AREA | FRANCISCO BAY SITE HABITAT | UPLAND TRANSITIONAL
AMBIENT AMBIENT gb% UCL[95% UucCL 95% UCL
Al Aluminum 27300 NA 10590 11300 9830
Sb Antimony 22 NA 10.1 55 14.7
Ba Barium 530 NA 508 320 716
Be Beryllium 0.18 NA 0.24 0.17 0.3
cd Cadmium 19 0.33 1.7 1.4 2.1
DEPARTWMENT OF THE NAVY HAVAL FACILITIES ENCINEERING COMMAND ,
ENGINEERING FIELD ACTIVITY WEST
SAN BRUNQ, CALIFORNIA
NAVAL WEAPONS STATON SEAL BEACH, DETACHMENT CCOMGORD
0 15 30 FIGURE 5-22

SCALE IN FEET

CONCENTRATIONS OF ALUMINUM, ANTIMONY,
BARIUM, BERYLLIUM, AND CADMIUM
IN SEDIMENT (in mg/kg)
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
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REV.OD1

07/27/00

KCH (SF) (0B3—309) S2BCXSAMPS.OWNG

£ g
Cr B
® Cu  £9.1 é‘:
Pk 87.1 ® Cu
Zn 94.0 Pb
Zn

309SSNS

SEAL
CREEK
MARSH 35202
A 115
5
u E
® |5 722
Zn 107
[ ]
55203
A 119
cr 387
o |8
Zn 205
SB102
As 5.8
g g
U .
® |5 a3
Zn 87.0
58016
30955CS s 85
A 28 Cu 14
Tou 13001 g -_;g +
Pk 547
Zn 1980
55204
s 157
Cr 38.2
Gy 199
® 5 i
Zn 609

3095855

gr 338 fo 12

Zn

LEGEND:
—5— ELEVATION CONTQURS COMNGORD RWQCE SAN WHOLE AQUATIC WETLAND AND
* SAMPLE LOCATION 6 SYMBOL METAL TIDAL AREA |FRANCISCO BAY | SITE | HABITAT | UPLAND TRANSITIONAL
WETLAND AND UPLAND TRANSITIONAL HAGITAT AMBIENT AMBIENT  |95% UCL[95% UCL 95% UCL
As Arsenic 227 11515, 2%.7 29.0 378
BITAT Cr Chromium 82.1 204 311 308
AQUATIC HABI g: Eopger a1 Eg.t 1094 ;}3 1890
0 95 ¥i 1126 1690
APPROXIMATE SEASOMAL WATER LEVEL VARIATION 7n Zinc 264 158 1309 1040 1660
APPROXIMATE SHORELINE
NA NOT ANALYZED DEFARTHENT OF THE NAVY NAVAL FACIITIES ENGINEERING CONNAND
ENGINEERING FIELD ACTIVITY WEST
mg/kg  MILLIGRAMS PER KILOGRAM SAN_BRUHO, CALIFORALA
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
ONFI
ueL UPPER CONFIDENCE LEVEL OF THE MEAN 15 0 15 30 FIGURE 5-23

NOTES:
1. ONE—HALF THE DETECTION UMIT SUBSTHTUTED FOR NONDETECTS

2. FOR LOCATIONS WHERE SURFACE AND SUBSURFACE SAMPLES AVAILABLE,
MAXIMUM CONCENTRATION USED IN CALCULATION OF UCL

SCALE IN FLET

CONCENTRATIONS OF ARSENIC, CHROMIUM,
COPPER, LEAD, AND ZINC
IN SEDIMENT (in mg/kg)

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

DS.0309.15133



REV.OD"

08,/03,/00

53201

Sa 24
® Ag 0.46

<
Bw
intn
®

30955NS

SEAL
CREEK
Sa 1.7
0,45
e ok
Vo464
SB1O1
: 3
L 1.7
v 431
55203
Se [;1.149
[ ] % 19
v B2.8
SB102
Se ?‘.g
® pTﬁ 44
vV 533
SEO1E
30955CS Se Uza'?s
S 18 i
L Q.42 ¥ 1.2
Th 014 | @
vV 802
55204
] i 2.4
v 534

KCH {SF) (063~-309) S500XSAMPS.DWS

309S85SS

Se

h
v

Ag 033

2.0

013
55.7

LEGEND:
e SAMPLE LOCATION

_64_

WETLAND AND UPLAND TRANSITIONAL HABITAT

AQUATIC HABITAT

APPROXIMATE SEASONAL WATER LEVEL VARIATION

APPROXIMATE SHORELINE

NA NOT ANALYZED

ma/kg  MILLIGRAMS PER KILOGRAM

ucL UPPER CONFIDENGE LEVEL OF THE MEAN
NOTES:

1. ONE—HALF THE DETECTION LIMIT SUBSTITUTED FOR NDNDETECTS

2. FOR LDCATIONS WHERE SURFACE AND SUBSURFACE SAMPLES AVAILABLE,
MAXIMUM CONCENTRATION USED IN CALCULATION OF UCL

ELEVATION CONTOURS

15

N CONGCORD RWQCE SAN WHCLE | AQUATIC WETLAND AND
SYMBOL ANALYTE TIDAL AREA | FRANCISGCO BAY SRE HABITAT | UPLAND TRANSITIONAL
AMBIENT AMBIENT 95% UCL;95% UCL 957% UCL
Se Selenium NA (64 3.2 3.7 3.8
Ag Sitver NA 0.58 1.3 1.1 1.8
Th Thallium 2.2 NA 1.7 236 $.95
v Vanadiurn 86 MNA 42 48,3 3b
OEFARTMENT OF THE NAVY NAVAL FACILETIES ENGINCERING COMMAND ,
ENGINEERING FIELD ACTIVITY WEST ‘
. SAN BRUNG, CAUFORNIA
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT GONGORD i
0 15 30 FIGURE 5-24

SCALE IN FEET

CONCENTRATIONS OF SELENIUM, SILVER,
THALLIUM, AND VANADIUM
IN SEDIMENT (in mg/kg)

TAYLOR BOULEVARD BRIDGE DISPQOSAL SITE
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R:\Navy\Zoneerd\ CTO309Y, PETROSEDSAMPS.dwg

10/26/2001 marianne.turonek DN
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- SBOG
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DEFTH {ft)| d | mo ® [ 0.0E0.5 NS
. 0.0-0/5_[ND| ND 1.0F15 [ND

DEFTH (fol d | ma

0.0+0.5 . |ND|1,300
1.041.5 [NG| 79

DEPTH (fi)f d.| ma
@ [ 00-D5 iNal_a1
1.0—-1.5

SBOOS °

DEPTH ()] d . [oEPTH (®)
0.0—0.5 |ND % [ 00-05
1.0—1.5 |ND| 32 1,0-15
) N f@' .
55001 DEFTH {f0)] < m\ :
: T _SB603 { 0-0-045 55012800 -
DEFIH ()] d [ mo 2.0-25 [ND| ND
® i 0.0-05 |33] 240 .
2.0-2.5 [ND| ND e
T ~SB010
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DEPTH_(fi)] d | mo - [-00-05 [NB| 190 \ N
0.0-0.5 [ND|1,700| @ 1.0-1.5 inp| 22 e A
1.0-15 |ND|_40 . . R - @ 5%\

ft

LEGEND:
® SAMPLE LOCATION
DEPTH (ft)| d | mo
0.0-0,5 [35] 240
7.0—1.5 [ND] ND :
L =CONCENTRATION OF ;
MOTOR OIL (mo) N ma/ky
(ND=NOT DETECTED)
=CONCENTRATION OF
DIESEL {d) IN mmg/kg
(ND=NOT DEFECTED)
ma/kg MILLIGRAMS PER KILOGRAM

FEET

WETLAND AND UPLAND TRANSITIONAL HABITAT
AQUATIC HABITAT
SHORFELINE: APPROXIMATE SEASOMAL WATER LEVEL VARIATION

APPRCXIMATE. SHORELINE

ELEVATION CONTQURS

15 a 15 30

SCALE IN FEET

DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEERING COMMAND

ENGINEERING FIELD ACTIVITY WEST

SAN BRUND, CALIFORNIA
NAYAL WEAPONS STATION SEAL BEACH, DETAGHMENT CONCORD

FIGURE 5-25
PETROLEUM HYDROCARBON

CONCENTRATIONS IN SEDIMENT
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
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REV.0G1

08,/01/00

KCH (5F} (068-309) SXSVOCSAMPE.DWG

DEPTH{ft) SYOC CONSTITUENT CONCENTRATION
0.0 — 0.5 | BENZO(E)FLUORANTHENE 58
CHRYSENE S0 J
FLUORANTHENE 73 4J
PYRERE &)
HIGH NOLECULAR WEIGHT FaHa| 270
LOW MOLEGULAR WEIGHT FAHg ND
TOTAL PAHs 270
18 — 1.3 { ND ND
SEAL
CREEK
MARSH

CEPTH{H) SVOC CONSTITUENT CONCENTRATICN
00 ~ 051 ND ND
2.0 ~ 2.5 | PHENCL 450

DEPTH(#) SVOC CONSTITUENT CONCENTRATION
0.0 - 0.5 | BENZOAJPYRENE 69 J
BENZOUB)FLUDRANTHENE 90 J
BENZOLG,H,| JPERYLENE 10 J
BENZO{K}FLUDRANTHENE 28 J
FLUCRANTHENE %3
INDENQ(1,2,3~CD}PYRENE 80 J
a1 200} 8a J R
HIGH MOLECULAR WEIGHT PAHa 720
LOW MOLECULAR WEIGHT PAHe N
TOTAL PAHs 720
1.0 - 1.5 [ Np D
DEPTH{F) SVOC CONSTITUENT GONCENTRATION
0.0 ~ 0.5 | BENZO{AJANTHRACENE 480 4
HENZO{AIPYRENE 560 4
HENZO(B)FLUORANTHENE 1,700 J
BENZO{G,H,), JPERYLENE 300 J
CHRYSENE 1,200 4
FLUORANTHENE 580
INDENO{1,2,3—CO)PYRENE 350 J
PHENANTHRENE 360 4
PHENOL 410 1
FYRENE 1,500 4
1 HIGH MOLECULAR WEIGHT PAHS 5,
LOW MOLECULAR WEIGHT PAHS 360
TOTAL PAfls 7,100
2.0 — 2.5 § PHENOL 780
DEBTH{H) SVDE CONSTITENT CONCENTRATION
0.0 — 0.5 | ND ND
2.0 — 2.5 | PHENOL B10

DEPTH(fE)

09 - 65

TOTAL PAHs

DEFTH(H) YOG CONSTITUENT CONCENTRATION PHENANTHRE
0.0 - 0.5 | BENZO(A)PYRENE 120 9
BENZDEB}FLUDRANTHENE 176 J gk Mo
CHRYSENE 130 & TOTAL
FLUORANTHENE 150
PYRENE J
HIGH MOLEGULAR WEKGHT PAMs 310
LOW MCLECULAR WEIGHT PAHs ND

1.0-1.5

ND

SEAL
CREEK
MARSH

LEGEND:
- SAMPLE LOGATION
SVOC  SEMWOLATILE ORGANIC COMPOUNDS
J ESTIMATED CONGENTRATION
ND NO SVOCs DETECTED
PAH POLYCYCLIC AROMATIC HYDROGARBON
ES:

1. ALL CONCENTRATIONS ARE MICROGRAMS PER KILOGRAM
2, TABLES UST DETECTED SVQCs

ELEVATION CONTOURS

AQUATIC HABITAT

APPROXIMATE SHORELINE

WETLAND AND UPLAND TRANSITIONAL BHABITAT

APPROXIMATE SEASOMAL WATER LEVEL VARIATION

0 15 30

SCALE IN FEET

DEFARTMENT CF THE NAVY

ENGINEERING FIELD ACTIVITY WEST

NAVAL FACILIMES ENGINCERING COMMAND

SAN BRUNQ, GAUFORHIA

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

DETECTED SVOC CONCENTRATIONS
IN SEDIMENT SAMPLES
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

FIGURE 5-26
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SCALE IN FEET
{below ground surface)

SCALE IN FEET
(below ground surface)
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- no debris ] Scattered Surface Debris
Debris Test Holes
- with debris
DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEERING COMMAND

ENGINEERING FIELD ACTIVITY WEST

SAN BRUNO, GALIFORNIA

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONGORD GCCONCOHRD, SALIFORNIA

FIGURE 5-27
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
DEBRIS TEST HOLE PROFILES
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MINIMAL RISK TO ASSESSMENT ENDPOINT RECEPTORS
e RISK TO HUMAN HEALTH; LEAD PRG > 400 mag/kg. _ ‘
RISK TO PLANTS INDICATED; SAMPLE LOCATION HAS FIVE OR MORE HQs GREATER THAN 1.0

RISK TO BENTHIC INVERTERRATES INDICATED; .ONE CR MORE MEAN ER—Mq GREATER THAN 1.5

RISK TO BIRDS INDICATED; SAMPLE LOCATION HAS ONE OR MORE METAL CONCENTRATIONS GREATER THAN 95th PERCENT UCL
RISK TO SALT MARSH HARVEST MICE INDICATED; SAMPLE LOCATION HAS TWO OR MORE HQ (Low Dose/High TRY) GREATER THAN 1.0

RiSK TO SALT MARSH HARVEST MICE INDICATED; SAMPLE LOCATION HAS TWO COR MCRE HQ (High Dose/High TRY) GREATER THAN 1.0 20 0 20 40

WETLAND AND UPLAND TRANSITIONAL HABITAT

SCALE IN FEET
AQUATIC HABITAT

SHORELINE: APPROXIMATE SEASONAL WATER LEVEL VARIATION DEPARTMENT OF THE NAVY MAVAL FACILITIES EMCINEERING COMMAND
SAMPLES 309SSNS, 3095553, AND 309S5SCS ARE COMPOSITES FCULED FROM THREE SEDIMENT SAMPLES ENGINEERIN%ANFBFE&I(;[(?AU&SATIVITY WEST
APPROXIMATE SHORELINE NAVAL WEAPONS STATION SEAL BEACH, PETACHMENT CONCORD
$= = o APPROXIMATE EXTENT OF DEBRIS FIGURE 7-1
ESTIMATED RISK
- —— APPRO)_(IMATE RISK FOOTPRINT TO

ASSESSMENT ENDPOINT RECEPTORS
TAYLOR. BOULEVARD BRIDGE DISPOSAL SITE
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Piscivorous Birds Raptors - Ominivorous Mammals
Egret American Kestrel Nerthern Harrier Carnivorous Mammals Striped Skunk
Great Blue Heron Red--Tailed Hawk Long—Tailed Weasel Gray Fox
Benthic—feeding Fish Benthic—feeding Birds Insectivorous Birds
Sculping  Stickleback Mallard Godwall

Sarn Swoallow

Block—Necked 3l Marsh Wren

Small
Omnivorous Birds Omnivorous Mammals
Golden—Crowned Deer Mouse House Mouse

Herbivorous/Granivorous Birds
Western Meadowlork

Herbivarous/Granivorous Mammals

Salt Marsh Horvest Mouse Calfiformia Voie
Blacktail Jackrabbit

2 Aquatic Defrivores/Omnivores

Marsh Detrivorous/Omnivorous Invertebrates
Clams Amphipods Worms Tadpoles Crawfish

Insects Oligochaetes Arachnids

Primary Producers
Pickleweed Seeds Fruits Algae

NOTES: Nutrients

1. SDECi.ES under e'GCh guild h_e_ading . . DEPARTMEHT OF THE NAYY NAVAL FACIIMES ENGINEERING COMMAND

vary in cctual diet composition. Decaying Organic Matter ENGINEERING FIELD ACTIVITY WEST
SAN BRUNO, CALFORNIA

2. The habitat provided at the TIB NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
disposal area is minimal due g its FIGURE B-1
s;’noll size, consequently, use of the FOOD WEB
site by top level receptors is AQUATIC AND WETLEND/UFLAND
expecied to be minimal.

TRANSITIONAL HABITATS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
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PRIMARY SQURCES

PRIMARY RELEASE MECHANISM

SECONDARY SOURCES

{ORIGINAL SOURCE TO SITE) (INITIAL RELEASE)

ON-SITE SOURCES — == DISSOLUTION ——t—__

EVAPORATION/

OFF—-SITE SCURCES ] " ReHYDRATION
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L—» BIOLOGICAL UPTAKE -
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(MOVEMENT TO EXPOSURE MEDIA)

SECONDARY RELEASE MECHANISM

EXPOSURE PATHWAY**

EXPOSURE ROUTE

EXPOSURE ROUTE

LEGEND
* TRANSFORMATION REACTIONS MAY ALSO
OCCUR AS A PRIMARY RELEASE MECHAMISM
*x ADDITIONAL INTERACTION MAY OCCUR BETWEEN

EACH OF THESE PATHWAYS THAT MAY
NOT BE SHOWN

bl INCLUDES DETRITWORES AND CONSUMERS

@ MAIOR EXPQSURE ROUTES (EVALUATED IN BASELINE ERA)

O MINOR EXPOSURE ROUTES (NOT EVALUATED IN BASELINE ERAY

(RECEPTOR CONTACT)
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DEPARTHMENT OF THE NAVY HAVAL FACILITIES ENGINEERING COMMAND

ENGINEERING FiELD ACTIVITY WEST

SAN BRUNO, CALIFORMIA

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

FIGURE 8-2

PCTENTIAL EXPOSURE ROUTES
(=3
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LEGEND ) i
E— PRIMARY EXPOSURE RQUTE AND SOURCE
Contaminants in sediment
NOTE: an d d e‘l‘ r“‘ us DERARTMENT OF THE NAVY NAVAL FACIITIES ENGINEERING COMMAND
1. The habitat previded at the TTB . ENG|NEERINGWQE&EAU££ATIVITY WEST
disposal area is minirral due to its TNAVAL WEAPGNS STATION SEAL BEACH, DETACHNENT CONCCRD
small size, consequently, use of the FIGURE 8—3
site by top lievel receptors is
e;pected te be minimal. CONT?IP_'!&?‘LAND'I;Agé.iaSEEE AND
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
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No Ambient

No ORNL

« Ambient = Most conservative of BWQCB San
Franicsco Bay or Tidal Area ambient

95% UCL of mean was calculated using 1/2 the
detection

fimit for nondetects

COPEC = Chemical of potential ecological concern
UCL = Upper confidence limit

ORNL = Ozk Ridge National Laboratory

RWQCB = Regional Water Quality Contro! Board

95% UCL >
Ambient*

95% UCL >
ORNL

No

No

DEFARTMENT GF THE NAVY NAVAL FACILITIES ENGINEERING COMMAND

ENGINEERING FiELD ACTIVITY WEST

SAN BRUND., CALIFORNLA

NAVAL WEAPONS STATION SEAL BEACH.

FIGURE 84
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
GHEMICALS OF POTENTIAL ECOLOGICAL CONCERN
(COPEC)
PROCESS FLOW CHART FOR
WETLAND AND UPLAND TRANSITIONAL PLANTS
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Plant COPECs
Sh, As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Zn

COPEC No
Mean HQ >1

e
e

Drop
Ra
Cd
Hg

s
% Yes

Sb, As, Cr, Cu, Pb, Se, Zn

Sample

Locations with No

Sh, Asg, Cr, Cu, Pb, Se, Zn

3085805

30958106

SBO02

SB005

SB008

SB007

5 or more
HQs >1

SB0O08

SBO11

Sb, Cr, Pb

SB0o16

SB105

SS206

N No
BAF 1 /——*
/

Vi
S/
Yes

Y
COECs
As, Cu, Se, Zn

58210

SS211

SS212

58213

55214

Yes
Y
,iz";ﬁ:fn Sb| As| Cr  Cu| Pb| Se| zn
309CSPWSS| 13 | 5.7 | 3.7 6.2]| 46.0| 1.2 | 454
SB001 1.1 | 5.8 | 6.8 12.2| 51.2| 0.42| 81.8
SB003 16.8 [14.2 | 6.3 | 133] 154 | 0.30] 79.2
SB004 36 | 61| 6.0 76| 101]| 9.0 420
SB009 12 |38 | 22| 65| 31.2| 50| 108
SB010 64 | 3.4 | 5.0 | 250| 37.4| 4.0 | 99.2
SB012 1.0 1066] 1.4 1.4]| 15.0] 1.1 | 3.9
SB013 0501 2.0 | 2.3 |206| 11.9| 24 | 182
SB014 1.3 1 6.1 | 39| 54| 656 7.8 | 33.2
SBoO15 53 | 5.8 | 150 | 14.5| 20.4| 6.8 | 30.8
SB017  [0.078(0.034| 8.7 | 10.3]| 40.6} 12.0] 41.2
SB018 1.2 [10.6]| 2.4 | 334 25.4| 7.6 | 226
SB0O19 0.76 | 5.3 | 4.3 | 8.6 32.8] 115! 14.7
SB020 0.54 | 2.3 | 3.7 | 396 23.6| 4.2 | 36.0

EXPLANATION

As, Arsenic.

Ba, Barium.

BAF, Bioaccumulation factor.

Cd, Cadmium.

COECs, Chemicals of ecological concem.

COPECs, Chemicals of potential
ecological concern.

Cr, Chrormium.

Cu, Copper.

Hg, Mercury.

HQ, Hazard quotient, see note below.

NA, not applicable.

ORNL, Oak Ridge National Laboratory.

Pb, Lead.

Sh, Antimony.

Se, Selenium.

Zn, Zinc.

Hazard quotients (HQ) were calculated by
dividing the COPEC concentration at that
sample location by the ORNL plant toxicity
benchmark for that COPEC.

Mean hazard quotients (mean HQ) were
calculated by summing hazard guotients for
one COPEC across sample locations and
dividing that sum by the number of sample
locations at which that COPEC was present.

Bioaccumulation factors were calculated by
dividing the plant tissue metal concentration
(milligrams/kilogram dry weight) by the
sediment metal concentration
(milligrams/kilogram dry weight).

Efroynison, R.A., and others. 1997,
"Toxicological Benchmarks for Screening
Contaminants of Potential Concemn for Effects
on Terrestrial Plants: 1997 Revision." Qak
Ridge National Laboratory, Oak Ridge,
Tennessee. ES/ER.TM-85.

DQEPARTMENT OF THE NAVY NAYAL FAGILITIES ENGINEERING COMMAND

ENGINEERING FIELD ACTIVITY WEST

SAN BRUNO. CALIFORNIA

NAVAL WEAPCNS STATICN SEAL BEACH, DETACHUWENT CONGORD

FIGURE 8-5
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
CHEMICALS OF ECOLOGICAL CONCERN (COEC)
PROCESS FLOW CHART FOR WETLAND AND
UPLAND TRANSITIONAL PLANTS
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No Ambient 95% UCL = No

Ambient*

95% UCL > No
ER-L >

Benthic
COPEC

* Ambient = Most conservative of RWQCB San
Franicsco Bay or Tidal Area ambient

95% UCL was calculated using 1/2 the detection
limit for nondetects

COPEC = Chemical of potential ecological concern
UCL = Upper confidence limit
ER-L = Effects range - low

RWQCB = Regional Water Quality Control Board

Not
a
Benthic
COPEC

DEPARTMENT UF 1HE NAVY NAVAL FACILITIES ENGINEERING SOMMAND

ENGINEERING FIELD ACTIVITY WEST

SAN BRUNC, CALIFOANLA

NAVAL WEAPCNS STATION SEAL BEACH, DETAGHMENT CONCORD

FIGURE 8-6
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN
(COPEC)
PROCESS FLOW CHART FOR
BENTHIC INVERTEBRATES
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EXPLANATION
As, Arsenic.
Benthic COPECs o Sh, As, Cd, Cr, Cu, Hg, Pb, Se, Ag, Zn COECs, Chemicals of ecological concern,
8b, As, Cd, Cr, Cu, Hg, Mo, Pb, Se, Ag,Tl, Zn S A S o COPECs, Chemicais of potential ecological concern.
‘ : Cd, Cadmium,
Cr, Chromium.
Y Cu, Copper.
. ER-M, Effects range-median. After Long
. and others {1295).
AN Hg, Mercury
= ol " gb- f{‘s’id’ No Mean ™ HQs, Hazard quotients. See note below.
ssentia a ER-M Not ; r, Mg, Ag HQ >1 Mean ER-Mg, mean seffects ranga-median quotient.
Dro : S 3 D % G q
P Element [ €] Mo Available? T Toxic | fop // After Long and MacDonald (1998).
\ See note below.
Yes Mean HQ), Mean hazard quotient. See note below.
- Mo, Molybdenum.
Locations | Pb. Lead.
30958106 ; Sb, As, Cd, Cr, Cu, Hg, Pb, Se, Ag, Zn ' T, Thallium.
3095S8NS ' Ag, Silver.
3095555 ! Zn, Zinc.
SB016
SB100 \ : Mazard guotients (HQ) were calculated by dividing the
SB101 Sample Locations of Concern Mean ER-Mq : COPEC concentration at that sample location by the
SB103 Mean
SB104 ER-Mq>1.5 303%%22‘2!88 § 211; Mean ER-Mq quotients {mean ER-Mgq) were calculated
SB105 ) : by summing hazard quotients for one sample focation
B106 SBO13 1.6 across COPECs and dividing that sum by the number of
SBO14 3.9 COPECSs present at that sample location.
58200 SBO15 3.7
55201 SBO18 3.0 Mean hazard guotients {mean HQ) were calculated by
58202 . SBO19 2.6 summing hazard quotients for one COPEC across
85203 . SB020 3.2 sample locations and dividing that sum by the number
SS204 Metals S5205 4.1 of sample locations at which the ER-Mq was greater
55207 y with HQs =1 than 1.5.
58208 al Locations ;
$5209 of Concern Y Long, E.R., D.D. MacDonald, S.L. Smith, F.D. Calder,
1995. "Incidence of Adverse Biological Effects within
Ranges of Chemical Concentrations in Marine and
4 COECS Estuarine Sediments.” Environmental Management
Yas : CU, Pb, Se, Zn 19(1):81-97.
- ' Long, E.R. and D.D. MacDonald, 1998. "Recommended
Sh, As, Cd, Cr, Cu, Hg, Pb, Se, Ag, : Uses of Empirically Derived, Sediment Quality
Y Guidelines for Marine and Estuarine Ecosystems.”
Human Ecological Risk Assessment, Volume 4, Number
HQs =1 - Bold in Table Below &8, Pages 1019 through 1039.
Sample
Location Sb As Cd Cr Cu Pb Hg Se Ag Zn
300CSPWSS 0.29 0.81 0.81 0.20 1.2 10.6 0.55 0.86 0.29 15.1
3098SCS 0.13 0.47 0.25 0.14 0.48 2.5 0.70 1.1 0.11 13.2
SBO 1 3 0.1 1 028 0 .0037 O 1 2 3.8 2.7 0.90 1 .7 068 6.1 ) DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEERING GOMWMAND
SB014 0.28 0.88 | 00036 | 0.21 1.0 15.0 0.27 5.6 0.70 11.1 ENGINEERING FIELD ACTIVITY WEST
SBO1 5 1.1 082 0 0068 8.1 2.7 47 01 O 4.9 076 1 0'3 NAVAL WEAPONS STATICN SEAL SEACH. DETACHMENT CONZOSD
SBO18 0.25 1.5 0.0048 0.13 6.2 5.8 0.30 5.4 0.034 7.5 FIGURE 8-7
SB019 0.17 0.75 0.0034 0.23 16 75 0.20 8.2 0.024 4.9 TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
SB020 0,12 £.33 0.0031 0.20 7.3 54 0.042 3.0 0023 [ 120 CHEMICALS OF ECOLOGICAL CONCERN (COEC)
58205 0.091 0.38 0.25 0.041 0.61 1.7 0.0070 0.25 017 - 33.2 : PROCESS FLOW CHART .
Mean HQ 0.29 0.69 0.15 1.0 2.8 6.2 0.34 35 0.31 12.6 FOR BENTHIC INVERTEBRATES
‘ DS.0309.15133




No Ambient 95% UCL > No
Ambient® »

Y

Not

Bird and a

Mammal Bird and

COPEC Mammal
COPEC

» Ambient = Most conservative of RWQCB San
Franicsco Bay or Tidal Area ambient

95% UCL was calculated using 1/2 the detection

limit for nondetects
DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEZRING COMMANG

COPEC = Chemical of potential ecological concern ENGINEERING FIELD ACTIVITY WEST

SAN BAUNG, CALIFORMNIA

RWQCB = Regional Water Quality Contro! Board VAL WEAPONS STATION SEAL BEACK, DETACHMENT CONGORD

_ N FIGURE $-8

UCL = Upper confidence limit TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN
(COPEC)

PROCESS FLOW CHART FOR BIRDS AND MAMMALS
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TABLE 5.1

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

SAMPLE ANALYTE LIST
Chemistry Sediment Parameters Toxicity Test Bicaccumulation
Samptas | Sample Depthis) TPH- TPH- Grain Amphipod | Pickleweed | Amphipod] Sample Collection
L.ocation (ft. bgs) Habitat® Metals | SYOCs | purgeable | extractable | SEM/AVS | TOC| Size | pH Bicassay Tissue Tissue Date
309CSPWSS 0-05 shoreline X X - metals February-00
3005805 0-05 shoreling X X - metals February-00
3085B106 0-05 shoreline X X - metals February-00
309SSCS 0-0.5 agualic X X X X X X X - metals February-00
3095SNS 0-05 aqualic X X X X X X X - metals February-00
3095588 {-05 aquatic X X X X X X X - metals February-00
SB001 0-0.5 and 2.0-2.5 | wetliand / upland X X X X February-96
SB002 0-0.5 and 2.0-2.5 | welland / upland X X X X February-95
SB003 0-0.5 and 2.0-2.5 | wetland / upland X X X X February-96
SB004 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-87
15B005 0-0.5 and 1.0-1.6 | wetland /upland X X X X March-27
1sBo0s 0-0.5 and 1.0-1.5 | welland / upland X X X X March-97
SBO0Y 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-87
SB008 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-97
SB009 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-97
SB010 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-97
SBO11 0-0.5 and 1.0-1.5 | wetland / upland X X X X March-97
SB012 0-0.5 and 1.0-1.5 { wetland / upland X X X X March-97
SB013 0-05 shoreline X QOctober-87
SBO14 0-05 shoreline X COclober-97
SB015 0-0.5 shoreline X Oclober-97
SB016 0-0.5 shoreline X Oclober-97
SBO17 0-05 wetland / upland X Qctober-97
SB018 0-05 shoreline X Cctober-87
SB012 0-0.5 shoreline X October-97
SB0O20 0-0.5 shoreline X October-97
SB100 0-05 aquatic X March-88
5B10% 0-05 aquatic X March-98
SB102 0-0.5 aquatic X March-98
SB103 0-05 aguatic X March-98
SB104 0-05 aguatic X March-98
SB105 0-05 shoreline X March-98
S8106 0-0.5 aquatic X March-98
38200 0-056 aquatic X June-28
58201 0-0.5 agquatic X June-98
55202 0-05 agquatic X Juna-98
58203 0-05 aquatic X June-58
85204 0-05 aquatic X June-98
55205 0-0.5 aquatic X June-98
SS206 0-05 wetland / upland X June-08
55207 0-05 aquatic X June-88
35208 0-0.5 aquatic X June-98
Page 1 of 2

DS.0309.15133



TABLE 5-1
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

SAMPLE ANALYTE LIST
Chemistry Sadiment Parameters Toxicity Test Bloaccumulation
Sample | Sample Depth(s} TPH- TPH- Grain Amphipod | Pickleweed | Amphipod | Sample Collection
Location {ft. bgs) Habitat® Matals | SVOCs | purgeable | extractable | SEMJAVS{ TOC| Size | pH Bloassay Tissue Tissue Date

55200 0-05 aquatic X ' June-98
55210 0-05 wetland / upland X June-28
55211 0-05 wetland / upland X June-08
58212 0-0.5 wetland f upland X June-98
55213 0-05 wetland / upland X June-98
58214 0-05 welland / upland X June-98
Notas:

AVS - acid volatile sulfides

bgs - below ground surface

{f - font

8VOCs - semivolalile organic compounds

SEM - simultaneously extractable metals

TOC - total organic carbon

TPH - fotal pelroleum hydrocarbons )

a - Shorefine locations are part of the watland and upland transitional habitat and aquatic habitat

Page 2 of 2
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TABLE 5-2
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
DESCRIPTIVE SAMPLING DATA
Total No. No. of | Freq. Min Max |, Location | Depthof| Tidal [Ne.Smp{ SF No. Smp
No, of Sub- of Detect | Detect of Max Area | > Tidal Bay > SF
Surface | surface | Detect | (mp/kg) ] (mg/kg) Max Detect | Ambient| Area | Ambient
Sampl Samp! Detect ‘(hgs me/kg) | Ambient | (img/kg
While Site : ; : =

Aluminun 60 48 12 3. 23300} 033TBB200 | 0-0.5 | 27,300 0 NA NA
Antimony* 45 38 7 26/45 0.37 84.2} TBBSBOO3 | 0-0.5 2.2 19 NA NA
Arsenic 60 48 12 58/60 0.34 142| TBBSB0O3 | 0-0.5 27 1 15.3 18
Barium 60 48 12 60/60 5.6 4660 TBBSBOOL | 0-0.5 330 7 NA NA
Beryllinm 60 48 12 37/60 0.01 0.6| TBBSB0O1 | 2-2.5 0,18 29 NA NA
Cadmivm 60 48 12 23/60 0.31 13.4| TBBSBOIO | 0-0.5 1.9 B 0.33 29

Chromium 60 48 12 60/60 0.89 2990| TBBSB015 | 0-0.5 82.1 8 112 8
Cobalt 60 48 12 57/60 4.3 37.5] TBBSBOO4 | 0-0.5 36 2 NA NA
Copper 60 48 12 55/60 1.1 12500{ TBBSBO1C | 0 -0.5 81 20 68.1 23
Lead 60 48 12 60/60 1.7 7680 TBBSBOU3 | 0-0.5 95 31 43.2 43
Manganese 60 48 12 60/60 0.69 2480} 033TBB209 | 0-0.5 1500 7 NA NA
Mercury 60 48 12 14/60 0.18 26.4] TBBSBOO3 | 0-0.5 0.32 14 0.43 11
Molybdenum 60 48 12 41760 0.08 301y TBBSBO13 | 0-0.5 6.6 7 NA NA
Nickel 60 48 12 60/60 0.89 2621 TBBSBOO3 | 0-0.5 120 4 112 4
Selenium 60 48 12 31/60 .0.17 12| TBBSBO17 | 0-0.5 DI 7 0.64 46
Silver 60 48 12 17/60 0.13 6.7| 033TBB206 | 0-9.5 DL ? 0.58 39
‘Thalljum 60 48 12 22/60 0.11 3.5{ 033TBB201 | 0-0.5 22 15 NA NA
Vanadium 60 48 12 60/60 1.2 80.5] 033TBB200 { 0-0.5 96 NA NA NA
Zinc 60 48 12 60/60 3.2 5410 TBBSB0O09 | 0-0.5 264 22 158 26
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TABLE 3-2
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

DESCRIPTIVE SAMPLING DATA {CONTINUED)

Total No. No.of | Freq. [ Min Max Location | Deptheof| Tidal |No.Smp| SF No. Smp
No. of Sub- of Detect | Detect of Max: - Area | > Tidal{ Bay > SF
of Surface { surface | Defect | (ing/kg) | (mg/kg) Max Detect | Ambient Ambient
Analyte Samples | Samples | Samples Detect bg s/kg)

Aluminum 28 29 0 20/29 | 1890.00{23300.00f 033TBB200 | 0-05 27,300 0 NA NA
Antimony™ 22 22 Y 16/22 037 26.30] TBBSBO15 § 0-0.5 2.2 13 NA NA
Arsenic 298 29 0 27/29 3.20] 106.00; TBBSBO18 | 0-05 27 6 15.3 13
Barium 29 29 0 2929 56.80| 1140.00f TBBSBO14 | 0-0.5 530 4 NA NA
Beryllium 29 29 0 15/29 0.01 0.49] 033TBB20C | 0-0.5 0.18 9 NA NA
Cadmium 29 29 0 14/28 0.31 7.80| 309CSPWSS| 0-0.5 1.9 4 0,33 19

Chromium 29 29 0 2929 0.89] 2990.00] TBBSB(O15 0-0.5 82.1 3 112 2
Cobalt 20 20 0 26/29 430 27.80f TBBSBO18 | 0-0.5 36 0 NA NA
Copper 2D 29 1 28/29 1.10{ 1980.00] TBBSR0O20 | 0-0.5 31 13 68.1 15
Lead 20 29 0 | 2929 1,701 3280.00} TBBSBO14 | 0-0.5 95 17 43.2 26
Manganese 20 29 0 29/20 0.691 2480.00] 033TBB20%9 | 0-0.5 1500 ] NA NA

Mercury 29 29 0 8129 0.18 1.50} 033TBB204 | 0-0.5 .32 2] 0.43 7
Molybdenum 29 29 0 28/29 010 301.00{ TBBSB0O13 | 0-0.5 6.6 4 NA NA

Nickel 29 29 0 2920 0.89] 126,00 TBBSB0O20 | 0-05 120 1 112 1
Selenium 29 29 0 | 18/29 047 11.50] TBBSBO19 | 0-05 DL 0.64 25
Siiver 29 29 0 | 14/29 0.13 2.80| TBBSBQ15 | 0-05 DL 0.58 17
Thallium 29 29 0 | 16/29 0.1 3.50f 033TBB201 | 0~-05 2.2 13 NA NA
Vanadium 29 29 0 | 29/29 1.20 80.50] 033TBB200 | 0-0.5 96 0 NA NA
Zine 29 29 0 | 29/29 3.20} 4980.00| 033TBB205 | 0-05 264 14 158 17

2 DS.0309.15133



TABLE 5-2
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

DESCRIPTIVE SAMPLING DATA (CONTINUED)

Total Neo. No. of | Freq. Min Max Location | Depthof| Tidal | Ne.Smp SF No. Smp
of Sub- of Detect | Detect Max Area | > Tidal| Bay > SF

Surface | surface | Detect | (mg/kg) | (ng/kg) Detect: | Ambient| Area | Ambient| Bay
les hgs g/kg) | Aml {mg/kg i

Aluminum 42 30 12 | 42/42 3.00] 19000.00] TBBSBO01 | 2-25 || 27,300 0 NA NA

Antimony*** 34 27 7 20/42 0.37 84.20] TBBSBOO3 | 0-0.5 2.2 14 NA NA .
Arsenic 42 30 12 | 41/42 0.34] 142.00] TBBSBOC3 | 0-05 27 10 15.3 12
Barium 42 30 12 | 42/42 5.60] 4660.00] TBBSBO01 | 0-0.5 530 7 NA NA
Beryllium 42 30 12 | 26/42 0.01 0.60| TBBSB0O1 2-25 0.18 11 NA NA
Cadmium 42 30 12 12/42 0.31 13.40| TBBSBO10 | 0-0.5 1.9 5 0.33 14
Chromium 42 30 12 | 42/42 0.89] 2990.00{ TBBSBOMS | 0-0.5 82.1 7 112 5
Cobalt 42 30 12 | 39/42 5.40 37.50| TBBSBO04 | 0-0.6 36 2 NA NA
Copper 42 30 12 | 37/42 1.10| 42500.00] TBBSBO10 { 0-0.5 81 14 68.1 15
Lead 42 30 12 | 42142 1.70} 7680.00| TBBSB003 | 0-05 05 23 43.2 26
Manganese 42 30 12 | 42142 0.69] 1940.00] 3098B0S 0-05 1500 3 NA NA
Mercury 42 30 12 10/42 0.18 26.40] TBBSB003 | 0-0.5 0.32 8 0.43 6
Molybdenum 42 30 12 | 23/42 0.08| 301.00] TBBSBO13 | 0-0.5 6.6 6 NA NA
Nickel 42 30 12 42/42 0.89; 262.00| TBBSBOG3 | 0-0.5 120 4 112 4
Selenium 42 30 12 20142 0.17 12.00] TBBSBO17 | 0-0.5 DL 0.64 20
Silver 42 30 12 9742, 0.13 6.70] 033TBB206 | 0-0.5 DL 0.58 21
Thallium 42 30 12 | 10/42 0.11 2.10| TBBSB105 | 0-0.5 2.2 3 NA NA
Vanadium 42 30 12 | 4242 1.20 62.20] TBBSB105 | 0-0.5 96 0 NA NA
Zinc 42 30 12 | 42/42 3.20] 5410.00] TBBSBO09 | 0-0.5 264 16 158 17

Notes:

¥ - Whole Site - 15 samples were rejected or antimony not analyzed

** . Aquatic habital - 8 samples were rejected or antimony not analyzed

» _\Wetland and Upland Transilional Habitat - 8 samples were rejected or antimony not analyzed

a - When samples were collected in both surface and subsurface at the same location, subsequent calculations used the maximum concentration

bgs - below ground surface
mg/fkg - miltigrams per kilogram
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Notes:

TABLE 7-1

TIDAL AREA AMBIENT
Analyte Concord Tidal Area Ambient
99™ Percentile’ (mg/kg)

Aluminum 27,300
Antimony 2.2
Arsenic 27
Barlum 530
Beryllium 0.18
Cadmium 1.90
Chromium 82.1
Cobalt 36
Copper 81
Lead 95
Manganese 1,500
Mercury 0.32
Molybdenum 6.6
Nickel 120
Selenium NA
Silver NA
Thalliam 2.2
Vanadium %6
Zine 264

mg/kg milligram per kilogram

UcCL

a

Upper confidence limit of the mean

See Appendix E

NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD
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TABLE 7-2

AREA WITHIN THE 400 MG/KG LEAD ISOPLETH (AREA A)
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD

EXPOSURE POINT CONCENTRATIONS FOR SOIL AND SEDIMENT COPCs

Concentration (mg/kg)
Chemieal of Detection Type of Mimirum | Maximum | Minimum | Maximum

Potential Concern Frequency Distribution SQL SQL Detected | Detected | Mean® | UCL,® RME?
Metal .
Antimony 15/16 Lognormal 6.2 6.2 0.39 84.2 13.3 40.5 40.5
Atsenic 16/16 Lognormal NL NL 0.34 142 46.7 282 142
Barinm 16/16 Lognormal NL NL 56 4,660 716 3,370 3,370
Beryllium 416 Lognormal 0.01 0.18 0.020 031 0.076 0.30 0.30
Cadmivm 6/16 Lognormal 0.05 0.68 1.6 13.4 2,23 67.5 13.4
Chromium 16/16 Lognormal NL NL 17.7 2,990 261 379 379
Cobalt 14/16 Lognormal i1 12 9.6 37.5 189 26.0 26.0
Copper 16/16 Lognormal NL NL 71.7 12,500 1,770 4,610 4,610
Iron 16/16 Normal NL NL 8,500 378,000 | 179,000 | 230,000 | 230,000
Lead 16/16 Lognormal NL NL 486 7,680 2,110 3,470 3,470
Manganese 16/16 Lognormal NL NL 321 1,660 1,010 1,280 1,280
Metcury 8/16 Lognormal 0.05 0.34 0.18 264 2.1 10.1 10.1
Molybdenum 15/16 Lognormal 0.58 0.58 0.67 301 242 60.4 60.4
Nickel 16/16 Lognormal NL NL 21.9 262 105 153 153
Selenium 12/16 Normal 0.2 8.4 1.1 12.0 4.8 6.6 6.6
Silver 716 Lognormal 0.9 11.4 1.1 6.7 23 4,2 4,2
Thallium 2/16 Not Tested 0.24 112 0.14 1.6 1.0 2.4 2.4
Tin /1 Not Tested NL NL 1,700 1,700 1,760 1,700 1,700
Zinc 16/16 Lognormal NL NL 196 5,410 2,140 4,160 4,160
Semivolatile Organic Compound
Benzo(a)anthracene 1/6 Not Tested 0.35 0.58 0.5 0.5 | 0.3 I 0.4 0.4

1
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TABLE 7-2 (Continued)

EXPOSURE POINT CONCENTRATIONS FOR SOIL AND SEDIMENT COPCs
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD
400 MG/KG LEAD ISOPLETH (AREA A)

Concentration (mg/kg)
Chemical of Detection Type of Miminum | Maximum | Minimum | Maximum
Potential Concern Frequency Distribution SQL SQL Detected | Detected | Mean® | UCL,® RME*

Benzo(a)pyrene 3/6 Not Tested 0.35 0.46 0.07 0.6 0.2 0.6 0.6
Benzo{b)fluoranthene 576 Lognormal 0.46 0.46 0.06 2 0.4 5 2
Benzo(g,h,i)perylene 2/6 Not Tested 0.35 0.58 " 0.1 0.4 0.2 0.4 0.4
Benzo(k)fluoranthene 1/6 Not Tested 0.35 22 0.05 0.05 0.3 2 0.05
Chrysene 5/6 Lognotmal 0.46 0.46 0.05 1 0.3 5 1
Fluoranthene 5/6 Lognotmal 0.46 0.46 0.05 0.6 0.2 I 0.6
Indeno(1,2,3-cd)pyrene 2/6 Not Tested 0.35 0.58 0.08 04 0.2 0.4 04
Naphthalene 1/6 Not Tested 0.35 0.58 0.05 0.05 0.2 0.3 0.05
Phenanthrene 2/6 Not Tested 0.35 0.58 0.06 0.4 0.2 0.5 0.4
Phenol 1/6 Not Tested 0.35 0.58 04 0.4 0.3 0.4 ¢4
Pyrene 5/6 Lognotrmal 0.46 0.46 0.08 2 0.4 3 2

Notes

a The value presented is the arithmetic mean, calculated using distribution-dependent formulas. Substitute values of one-half the SQL are used for all analytical results reported as

not detected,
b The value presented is the UCLgs, calculated using distribution-dependent formulas, Substitute values of one-half the SQL are used for all analytical resuits reported as not
detected.

¢ The vatue presented is the lesser of the maximum detected concentration and the arithmetic mean.

d The vatue presented is the lesser of the maximum detected concentration and the UCLgs,

CorC Chemical of potential concern

mg/kg Milligrams per kilogram

NL Not listed (the analyte was defected in all samples)

RME Reasonable maximum exposure

SQL Sample quantitation Jimit

UClLygs 95 percent upper confidence limit on the arithmetic mean

[



TAYLOR BOULEVARD BRIDGE DISPOSAL SITE, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD

EXPOSURE POINT CONCENTRATIONS FOR SOIL AND SEDIMENT COPCs

TABLE 7-3

AREA OUTSIDE THE 400 MG/KG LEAD ISOPLETH (AREA B)

Concentration (mg/kg)
Chemieal of Detection Type of Miminum | Maximum | Minimum | Maximum

Potential Concern Frequency Distribution SQL SQL Detected | Detected | Mean® | UCL," CTE* RME?
Metal
Antimony 18/41 Lognormal 0.32 5.6 0.28 2.1 0.80 1.1 0.80 1.1
Arsenic 39/41 Lognormal 39 5.0 2.0 26.8 7.7 9.7 1.7 9.7
Barium 41/41 Lognormal NL NL 56.8 404 171 198 171 198
Beryllinm 30/41 Lognormal 0.01 0.17 0.01 0.60 0.25 0.62 0.25 0.60
Cadmium 14/41 Lognormal 0.05 048 0.31 34 0.40 0.81 0.40 0.81
Chromium 41/41 Lognormal NL NL 0.89 148 274 359 274 359
Copper 36/41 Lognormal 11.8 12.9 1.1 199 39.0 61.8 39.0 61.8
Iron 41/41 Lognormal NL NL 63.2 88,800 19,500 | 36,300 19,500 36,300
Lead 41/41 Lognormal NL NL 1.7 378 38.3 210 88.3 210
Manganese 41/41 Lopnormal NL NI, 0.69 2,480 647 1,570 647 1,570
Mercury 3/41 Not Tested 0.04 0.75 025 1.5 0.13 0.16 0.13 (.16
Molybdenum 23/ Lognormal 0.15 0.74 0.08 8.0 1.2 23 1.2 23
Selenium 16/41 Lognormal 0.17 7.6 0.17 6.9 11 1.5 1.1 1.5
Sitver 7/41 Normal 0.08 34 0.13 1.5 0.56 0.68 0.56 0.68
Thallium 17/36 Lognormal 0.24 10.2 0.11 3.5 1.3 27 1.3 2.7
Zinc 41/41 Lognormal NL NL 32 4,980 235 275 235 275
Semivelatile Organic Compound
Benzo(a)anthracene | 1/18 | Not Tested 037 | 06l 0.07 0.07 0.2 0.2 0.07 0.07
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TABLE 7-3

EXPOSURE POINT CONCENTRATIONS FOR SOIL AND SEDIMENT COPCs
TAYLOR BOULEVARD BRIDGE PISPOSAL SITE, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD
AREA OUTSIDE 400 MG/KG LEAD ISOPLETH (AREA B)

Concentration (mg/kg)
Chemical of Detection Type of Miminuem | Maximum | Minimum | Maximum
Potential Concern Frequency Distribution SQL SQL Detected | Detected | Mean® | UCL,® CTE* RME!

Benzo(a)pyrene 1/18 Not Tested 0.37 0.61 0.09 .09 0.2 0.2 0.09 0.09
Benzo(b)fluoranthene 4/18 Lognormal 0.39 0.61 0.06 0.2 0.2 0.2 0.2 0.2
Benzo(k)fluoranthene 1/18 Not Tested 0.37 0.61 0.04 0.04 0.2 03 0.04 0.04
Chrysene 4/18 Lognormal 0,39 0.61 0.05 0.1 02 03 0.1 0.1
Fluoranthene 4/18 Lognormat 0.39 0.61 0.05 0.2 02 0.2 0.2 0.2
Phenanthrene 1/18 Not Tested 0.37 0.61 0.07 0.07 0.2 0.2 0.07 0.07
Theno! 3/18 Not Tested 0.36 0.43 0.5 0.8 03 0.3 0.3 03
Pyrene 4/18 Lognormal 0.39 0.61 0.04 0.3 0.2 0.3 0.2 0.3

Notes

a The value presented is the arithmetic mean, caleulated using distribution-dependent formulas, Substitute values of one-half'the SQL are used for all analytical results reported as

not detected.
b The value presented is the UCLgs, calenlated using distribution-dependent formulas. Substitute values of one-half the SQL are used for all analytical results reported as not
detected.

¢ The valuc presented is the lesser of the maximum detected concentration and the arithmetic mean.

d The value presented is the lesser of the maximum detected concentration and the UCLgs,

COPC Chemicai of potential concemn

CTE Central tendency exposura

mgrkg Milligrams per kilogram

NL Not listed (the analyte was detected in all samples)

RME Reasonable maximum exposure

SQL Sample quantitation limit

UCLgs 95 percent upper confidence limit on the arithmetic mean



CANCER RISK AND HAZARD INDEX FROM POTENTIAL RESIDENTIAL EXPOSURE TO COPCS IN SOIL

TABLE 7-4

AREA WITHIN THE 400 MG/KG LEAD ISOPLETII (AREA A)
TAYLOR BOULEVARD BRIDGE DEBRIS AREA, NAVAL WEAPONS SEAL BEACH DETACHMENTCONCORD

RME Exposure EPA Region 9 Residential PRG
Point Concentration (mg/ke) RME RME Hazard
Chemical of Potential Concern (mg/kg) Cancer | Noncancer Cancer Risk Quotient
Metal
Antimony 40.5 - 1 - 1.3
Arsenic 142 0.39 22 3.6E-04 6.5
Barium 3,370 - 5,400 - 0.62
Berylliiim 0.30 1,100 150 2.7E-10 <0.01
Cadmium” 13.4 9 37 1.5E-06 0.36
Chromium’ 379 210 100,000 1.8E-06 <0.01
Cobalt 26.0 - 4,700 - <0.01
Copper 4,610 - 2,900 -- 1.6
Iron 230,000 - 23,000 - 10
Manganese 1,280 - 1,800 - 071
Mercury 10.1 - 23 -- 0.44
Molybdenum 60.4 - 390 -~ 0.15
Nickel® i53 150 1,600 1.0E-06 0.10
Selenium 6.6 - 390 - 0.02
Silver 4.2 - 390 - 0.0
Thallinm 24 - 5.5 - 0.44
Tin -1,700 - . - -
Zinc 4,160 - 23,000 - 0.18
Semivolatile Organic Compound
Benzo(a)anthracene 04 0.62 - 6.5E-07 -
Benzo(a)pyrene 0.6 0.062 - 9.7E-06 -
Benzo(b)fluoranthene 2 0.62 - 3.2E-06 -
Benzo(g,h,i)perylene’ 0.4 - 22,000 - <001
Benzo(k){luoranthene” 0.05 0.61 - 82E-08 -
IChrysene® 1 6.1 - 1.6E-07 "
Fluoranthene 0.6 - 2,300 - <0.01

DS.0309.15133




CANCER RISK AND HAZARD INDEX FROM POTENTIAL RESIDENTIAL EXPOSURE TO COPCS IN SOIL

TABLE 7-4

AREA WITHIN THE 400 MG/KG LEAD ISOPLETH (AREA A)
TAYLOR BOULEVARD BRIDGE DEBRIS AREA, NAVAL WEAPONS SEAL BEACH DETACHMENTCONCORD

RME Exposure EPA Region 9 Residential PRG
Point Concentration (mg/kyg) RME RME Hazard
{IChemical of Potential Concern (mg/ke) Cancer Noncancer Cancer Risk Quotient
Indeno(1,2,3-cd)pyrene 0.4 0.62 -- 6.5E-07 --
Naphthalene 0.05 -- 36 - <0.01
Phenanthrenc” 0.4 - 2,300 - <001
Phenol 0.4 -~ 37,000 - <0.01
Pytene 2 -- 2,300 - <0.01
TOTAL: 4L-04 22
Notes:
a Cal-modified PRG (EPA 1999)
The cancer PRG for chromium assumes a 1 to 6 ratio of hexavalent chromium to trivalent chromium. The noncancer PRG is not a risk-based number, but rather the ‘max’
b concentration listed in the PRG document. This PRG value is assigned fo all chemicals for which the risk-based PRG is greater than 100,000
¢ A PRG is not available for benzo(g,h,i)perylene; the PRG for anthracene was used as 2 surrogate value.
d A PRG is not available for phenanthrene; the PRG for pyrene was used as a surrogate value.
- Not available ot applicable
mg/kg Milligrams per kilogram
PRG UL.S. Environmental Protection Agency Region 9 preliminary remediation goal (EPA. 1999)
RME Reasonable maximum exposure
DS.0309.15133
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TABLE 7-5
CANCER RISK AND HAZARD INDEX FROM POTENTIAL RESIDENTIAL EXPOSURE TO COPCS IN SOIL
AREA OUTSIDE THE 400 MG/KG LEAD ISOPLETH (AREA B)
TAYLOR BOULEVARD BRIDGE DEBRIS AREA, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD

RME Exposure EPA Region 9 Residential PRG
Point Concentration (mg/kg) RME RME Hazard
‘Chemical of Potential Concern (mg/kg) Cancer | Noncancer Cancer Risk Quotient
Metal
Antimony 1.1 - 31 - 0.035
Arsenic 9.7 0.39 22 2.5E-05 0.44
Barium 198 -- 5,400 - 0.637
Beryllium 0.60 L1060 150 5.5E-10 < (.01
Cadmium” 0.81 9 37 9.0E-08 0.022
Chromium” 359 210 100,000 1.7E-07 <0.01
Copper 61.8 - 2,900 - 0.021
Iron 36,300 - 23,000 - 1.6
Manganese 1,570 - 1,800 - 0.87
Mercury 0.16 - 23 - < 0.01
Molybdenum 2.3 - 390 - <0.01
Selenjum 1.5 - 390 - <0.01
Sitver 0.68 - 390 - < (.01
Thallium 27 - 5.5 - 0.49
Zinc 275 - 23,000 e 0.012
Semivolatile Organic Compound
Benzo(a)anthracene 0.07 0.62 - L.1E-07 -
Benzo(a)pyrene 0.09 0.062 - 1.5E-06 --
Benzo(b)fluoranthene 0.2 0.62 - 3.2EB-07 -
Benzo(k)fluoranthene® 0.04 0.61 - 6.6E-08 -
IChrysene” 0.1 6.1 - 1.6E-08 -
Fiuoranthene 0.2 - 2,300 - < 0,01
Phenanthrene’ 0.07 - 2,300 - <0.01
Phenol 0.3 - 37,000 - <{0.01
Pyrene 0.3 - 2,300 - <0.01
TOTAL: 3E-05 4
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Notes:

mg/kg
PRG
RME

CANCER RISK AND HAZARD INDEX FROM POTENTIAL RESIDENTIAL EXPOSURE TO COPCS IN SOIL

TAYLOR BOULEVARD BRIDGE DEBRIS AREA, NAVAL WEAPONS SEAL BEACH DETACHMENT CONCORD

Cal-modified PRG (EPA 1999}

TABLE 7-5

AREA OUTSIDE THE 400 MG/KG LEAD ISOPLETH (AREA B)

The cancer PRG for chromium assumes a 1 o 6 ratia of hexavalent chromium to trivalent chromium. The noncancer PRG is not a risk-based number, but rather the 'max’

concentration listed in the PRG document. This PRG value is assigned to all chemicals for which the risk-based PRG is greater than 100,000 mg/kg.

A PRG is not available for phenantlirene; the PRG for pyrene was used as a surrogate value.

Not available or applicable
Milligrams per kilogram

U.5. Environmental Protection Agency Region 9 preliminary remediation goal (EPA 1999)

Reasonable maximum exposure

DS.0309.15133



TABLE 8-1

NAVAIL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
PROBLEM FORMULATION TABLE

Receptor Class and Specific ‘Assessment Endpoint Risk Questions Surrogate Species or Measarement Endpoints Uncertainties Weight of evidence approach
Receptors . Community - (Decision criteria)
1° PRODUCERS Protection and maintenance of Are concentrations of chemicals in Various plant species used in (1) Chemical characterization of sediment and (1) Difference between site-specific bicavailability | Chemical concentrations that significantly
populations of wetland and upland | sediment present at levels above the Oak | studies upon which ORNL comparison (o ORNL roxicity benchmarks and form of chemical, and that used to derive exceed available literature-derived effects

Wetland and upland transitional
plants

transitional plants.

Sufficient rates of survival,
growth, and germination to
sustain populations of wetland
and upiand plants

Ridge National Laboratory (ORNL)
plant benchmarks?

benchmarks were based

for plants

@

benchmark
Difference in species composition of site-

specific plants and those used in development of

benchmarks

levels will indicate risk to wetland and
upland transitional plants at the site.

Potential adverse effects from several
chemicals or at numerous locations will
indicate risk to wetland and upland
transitional plant populations

1° CONSUMERS Protection of populations of Is reburtal and survival of amphipods Amphipods (Eohaustorius (1) Chemical characterization of sediment and (1) Limited sample locations tested using bioassays | Chemical concentrations that significantly
benthic invertebrates used in bulk sediment toxicity tests estuarinus) comparison to ER-Ls and ER-Ms at which (2) Chemicals may be introduced into site from tidal | exceed ER-Ms will indicate risk to aquatic
Benthic macroinvertebrates such ] lower than the Regional Water Quality effects on populations are expected sources invericbrates at the site
as amphipods, isopods, Sufficient rates of survival and Control Board reference envelope? Invertcbrate species used in the | (23 Biological testing - whole sediment bicassay | (3) Species vary significantly in their sensitivities to
polychaetes, oligochaetes, growth to sustain populations of development of the ER-Ls and using the amphipod Eohaustorius estuarius centaminants Biologically and statistically significant
bivalves, gastropods, and benthic invertebrates ER-Ms. (statistically significant reduction in (4) Limitations in data in the literature to assess reduction in survival or reburial in
decapods survival and reburial) potential effects from some chemicals present amphipod bicassay will indicate risk to
‘ (5) Actual conditions of exposure at these sites may | invertebrate receptors
not be represented during toxicity testing,
{6) Ambient levels of chemicals often exceed ER-
Ls and ER-Ms (e.g. nickel)
1° CONSUMERS Protection of individual salt matsh | Do site-specific modeled doses o Laboratory rodents used in Food-chain modeling for the salt marsh harvest (1) Bioavailability and form of site contarninants A hazard quotient approach will be used to
harvest mice Tepresentative species, such as the salt toxicological studies upon mouse, using measured concentrations of compared with studies used as the basis for evaluate risk (HQ=dose/TRV). Chemicals
Salt marsh harvest mouse marsh harvest mouse exceed the Navy which TRVs are based. chetnicals in pickleweed tissues and incidentally TRVs. for which site-specific doses exceed the
{endangered species; federally Sufficient rates of survival, high and low TRVs for specific ingested soil; comparisons with TR Vs at which {2} TRYVsnot available for all chemicals; a high TRV that represents the mid-range of
protected) * growth, and reproduction to endpoints identified? effects on individuals expected qualitative review wil] be conducied for effects ievel will carry the strongest weight
sustain individual herbivorous chemicals for which TRV are unavailable and are the best evidence of risk to higher
manmals (3) Species sensitivities differ; laboratory test level receptors.
animal in TRV study may not be suitable
surrogate for wildlife receptor of concern
2° CONSUMERS Protection of populations of Do site-specific modeled doses to Laboratory animals, such 2s Food-chain modeling to Black necked stilt, using | 1. Doses calculated based on concentrations in A hazard quotient approach will be used to
shorebirds representative species, such as the Black | chickens, used in toxicological | measured concentrations of chemicals in prey and amphipod tissue; aciual diets may differ evaluate risk (HQ=dose/TRV). Chemicals
Shorebirds necked Stilt, exceed the Navy high and | studies upon which the TRVs sediment; comparison of site-specific dose to 2. Bioavailability of site contaminants compared to | for which site-specific doses exceed the
(Black-necked Stilt and others) Sufficient rates of survival, low TRVs for specific endpoints were based literature-derived TRVs those in studies upon which TRVs were based high TRV that represents the mid-range of
: growth, and reproduction to identified? 3. Species sensitivity varies; laboratory test animal | effects level will carry the strongest weight
sustain individnal may not be suitable surrogate for wildlife and are the best evidence of risk to higher
shorebirds/wading birds species level receptors.
1
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TABLE 8-2
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
RATIONALE FOR SELECTION OF ASSESSMENT ENDPOINTS

Assessment Endpoints Rationale
Protection and maintenance of - Provides habitat structure and cover
populations of wetland and upland - Food and habitat for salt marsh harvest mouse
transitional plants - Exposure via sediment and surface water

Sufficient rates of survival, growth,
and germination to sustain
populations of wetland and upland

plants
Protection of populations of benthic - Prey of shorebirds
invertebrates - - Sensitive to contaminated sediments

. . . - Exposure via sediment and surface water
Sufficient rates of survival and

growth to sustain populations of
benthic invertebrates

Protection of populations of - Protected under Migratory Bird Treafy Act (MBTA)
waterfowl (Mallard) - Exposure via prey, surface water, and sediment

Sufficient rates of survival, growth,
and reproduction to sustain
populations of avian aquatic

omnivores
Protection of populations of - Prey of raptors
shorebirds (Black-necked stiit) - Exposure via prey, sediment, and surface water

Sufficient rates of survival, growth,
and reproduction to sustain individual
shorebirds (black necked stilt)

Protection of individual salt marsh

; - Special-status species
harvest mice P 5O

- Prey of top predators

Sufficient rates of survival, growth, - Exposure via prey, soil, and surface water

and reproduction to sustain individual
herbivorous mammals
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NATURAL HISTORY OF ASSESSMENT ENDPOINT SPECIES

TABLE 8-3

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,

Species Status CA Suisun Bay Home Range Exposure Feeding Guild
Native Residency Route
Wetland and Upland None Yes All year NIA Soil, Sediment, Primary Producer
Transitional Plants Surface water
Benthic Invertebrate None Yes All year Soft bottom Sediment, Surface Detritivores,
Community estuarine and water, Prey omnivores,
marine habitats camivores
Mallard Duck Harvested | Yes All year Breeding range: Sediment, Surface Omnivore
Anas platyrhiynchos avg. 225-468 water, Prey 90% plant material,
hectare (ha) animal foods
important during
breeding
Black-necked stilt None Yes All year Foraging area: Seditnent, Surface Carnivore _
Himantopus mexicanus generally located watet, Prey insects, crustaceans,
less than 1 mollusks and other
kilometer from nest aquatic
' invertebrates, and
some small fish
Salt Marsh Harvest Mouse | FE, Yes All yesr Avgerage 2,133 Sediment, Scil, Herbivore
Reithrodontomys CE meter? Surface water, Prey | Leaves, stems, seeds

raviventris halicoetes
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TABLE 8-3 (CONTINUED)
NATURAL HISTORIES FOR REPRESENTATIVE SPECIES AT THE TBB DISPOSAL SITE
Table Notes:
Status

Species of special conservation status, as registered in the California Department of Fish and Game's Natural Diversity Data Base, are indicated by the
following codes.

CE California Endangered

SSC  California Department of Fish and Game (CDFG) Species of Special Concern

SE State Endangered Species

ST State Threatened Species

5C Candidate for listing as Endangered Species by state

FE Federal Endangered Species

AB Species lisied on the Audubon Blue List of birds designated by the National Audubon Society as experiencing a population decline
None  Species has no special statns

Native
Yes Species is native to California, No Species js not native to California.
Exposure Route

The exposure route column reflects the primary routes of exposure {0 confaminants for the species.

Feeding Guild

Carnivore Eats primarily animals. Omnivore Eats a combination of animals and plants.
Herbivore Eats primarily plants. Detritivore Eats primarily detritus.

Primary Producer Photosynthesizes.
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TAYLOR

TABLE 8-4
BOULEVARD BRIDGE DISPOSAL SITE,

NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
RELATIONSHIP BETWEEN THE ASSESSMENT ENDPOINTS AND

MEASUREMENT ENDPOINTS

ASSSESSMENT ENDPOINTS

MEASUREMENT ENDPOINTS

Protection and maintenance of
populations of wetland and
upland transitional plants

Sufficient rates of survival,
erowth, and germination to
sustain populations of wetland
and upland plants

Bulk sediment chemical characterization and comparison 10
toxicological benchmarks

Protection of populations of
benthic invertebrates

Sufficient rates of survival and
growth to sustain populations of
benthic invertebrates

Bulk sediment chemical characterization and comparison to
guidance values and amphipod toxicity test (10-day whole
sediment bioassay using the estuarine amphipods Eohaustorius
estuarius).

Protection of populations of
waterfowl (Mallard)

Sufficient rates of survival,
growth, and reproduction to
sustain populations of avian
aquatic ommivores

Food chain modeling using measured tissue concentrations in
invertebrate tissue.

Protection of populations of
shorebirds (Black-necked stilt)

Sufficient rates of survival,
growth, and reproduction to
sustain individual shorebirds
(black necked stilt)

Food chain modeling using measured tissue concentrations in
invertebrate tissue.

Protection of individual salt
marsh harvest mice

Sufficient rates of survival,
growth, and reproduction to
sustain individual herbivorous
mammals

Food chain modeling using measured tissue concentrations in
pickleweed.
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TABLE 8-5
TAYILOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
LINES OF EVIDENCE ]
Assessment Exdpoint - | Lineof. . ‘ R - Decision Point
e ) Evidenee e s R D R
Protection and Toxicity - Wetland & upland 1, Calculate 5" percent UCL Screening process will
maintenance of compare to transitional sediment 2. Compare 95th percent UCL to Tidal ambient, determine plant COPECs
populations of wetland ORNL chemistry {n =30, includes RWQCB ambient, and ORNL benchmark
and upland transitional benchmarks for shoreline data). Forlocations | 3. IF95™ UCL exceeds most conservative ambient | HQs to evaluate spatial
plants (Sufficient rates of | plants (growth where surface and subsurface and ORNL benchmark, then chemical is a plant | distribution of
survival, growth, and and yield) data are available, use the COPEC. Ifless than conservative ambient or contaminants
germination to sustain maximum concentration ORNL, not ¢ COPEC
populations of wetland 4, To evaluate spatial extent, calculate HQ for
and upland plants) each point (HQ = metal conc / ORNL (use '2
detection limit for nondetects))
Bioaccumulation | Coflocated sediment and 1. For each COPEC, convert pickleweed residue This is a qualitative
(calculate BAF) | pickleweed samples (1 ==3) to dry weight (wet wt, concentration / % solid) | evalvation; no
2. Calculate BAF (tissue /sediment) benchmarks available.
{use ¥ the detection limit for nondetects)

Toxicity - Review of the primary Qualitative evaluation of

literature review | literature for COPECs with potential toxicity

of toxicity to high BAFs and high

plants magnilude and spatial extent.

Focus on wetland plants.
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TABLE 8-5
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,

LINES OF EVIDENCE
Assessment Endpoint - Line of . Dataset LT Stéps o .- Declsion Point.
Protection of populations | Toxicity - 1. Aquatic sediment Caloulate 957 percent Sereening process will
of benthic invertebrates comparison to a samples {(n= 29, Compare 95th percent UCL to Tidal ambient, | determine inverichrate
(sufficient rates of ER-L and ER- includes shoteline data). RWQCB ambiént, and ER-L COPEC.
survival and growth to M screening I 95" UCL. exceeds inost conservative
sustain populations of values for ambient and ER-L, it is an invertcbrate HQs to evaluate spatial
benthic invertebrates) benthic COPEC. Ifless than conservative ambient or | distribution
invertebrates ER-L, itis not an invertebrate COPEC
To evaluate spatial extent of contamination,
calculate mean ER-M quotients for each
COPEC and sampling location
a. HQ =metal conc/ ER-M (use ¥ detection
limit for nondetects)
b. Mean ER-M HQ (per location) = Sum HQ
/ Number of HQs
Bioaccumulation | Collocated sediment and 1. For each sample, convert amphipod residue to | Qualitative evalvation; no
(calculate BAF) amphipod data (n = 3) dry weight (wet wt. concentration / % solid) benchmarks available,
2. Calculate BAF (tissue /soil).
Toxicity — Eohaustorius bioassays (n = Compare site survival to RWQCRB reference site H,: Sutvival > reference

survival and
reburial of

3)

sutvival and site reburial to laboratory control

envelope (68%)
H,: Reburial > 90%

Eohaustorius laboratory control
estuarius

Factors affecting | Sediment samples (n = 3). Calculate SEM/AVS ratio SEM/AVS < 1.0 suggests
bicavailability Evaluate SEM/AVS, grain a. Convert SEM metals to umoles metal is not bioavailable,

size, pH, and TOC

b. Convert AVS to umoles

¢. SEMJAVS

For each location, determine %fine grain
sediment (<62 pm)

TOC

Metals may become more
bicavailable at lower pH

Grain size important
variable, as smaller
particles carry greater
conitaminant loads TOC
increases with grain size.
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of waterfow] and
shorebirds {{Mallard and
Black-necked stilt).
Sufficient rates of
survival, growth, and
reproduction to sustain
populations of avian
aqguatic receptors)

Mammals;

Protection of individual
salt marsh harvest mice
(sufficient rates of
survival, growth, and
reproduction to sustain
individual herbivorous
mammals)

*wetland and vpland

transitional” habitats (n = 48;

includes shoreline).
For the salt marsh harvest

mouse, data set includes only

samples collected from the
‘wetland and upland -
transitional’ habitat (n=30;
includes shoreline data),

Compare 95" UCL fof birds to ambient. If
exceeds most conservative of Tidal Area
ambient or RWQCB ambient, then bird
COPEC.

3. Calculate a typical dose for avian receptors
(Mallard and Black-necked stilt). In dose
equation, use maximum prey concentration for
each COPEC and 95 percent UCL sediment

concentration.
4, Calculate HQs). HQ =dose / TRV,
Salt Marsh Harvest Mouse

1. Calculate 95® UCL for salt march harvest
mouse (n = 30)

2. Compare 95" UCL for salt march harvest
mouse to ambient. 1f 95" UCL exceeds most
conservative of tidal or RWQCB ambient, then
salt march harvest mouse COPEC.

3. Using the maximum pickleweed BAF, caleulate
location specific tissue concentrations (BATF *
sediment concentration)

4. Caleulate high and low point doses using site
sediment and estimated tissue

5. Calculate HQs (HQquigh dosertow TRv)s HOQ(Low

dosemigh TRV) a1 HQxrrigh dosemign TRvy. HQ =
dose / TRV,

! i ] f i | ] ] i 1 j i i ]
TABLE 8-5
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
LINES OF EVIDENCE
Assessment Endpoint | Ling “Patas " Deciston Point
| Evidemee - e
Birds: Fooed-chain Sediment data. For birds Birds HQwigh doseftow TRY) = 1
Protection of populations | modeling data set includes aquatic and 1. Calculate 95" UCL for birds {(n=48) indicates significant

risk

HQ(Low dosertigh TRV) < 1
indicates little or no
risk

HQuqiigh dosomigh TRY) > 1
indicates probable risk
(salt marsh harvest
mouse only)
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TABLE 8-5
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD
LINES OF EVIDENCE

>

Table Notes:

* - times

um - micrometers

BAF - Bioaccumulation factor

COEC — Chemical of Ecological Concern

COPEC — Chemical of potential ecological concern

ER- I, — Effects range-low

ER-M - Effects range-median

H, - Nul! hypothesis

HQ — Hazard quotient

ORNL — Oak Ridge National Laboratory

RWQCB - Regional Water Quality Control Board _

SEM/AVS — Simultaneously extractable metals/acid volatile sulfide
TOC — Total crganic chemistry

Toxicity reference value

umoles - micromoles

95 percent UCT, — 95™ percent upper confidence limit of the mean (one-tailed)
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TABLE 8-6
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,

NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,

INORGANIC CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN

FOR PLANTS
Analyte Concord | RWQCB San] ORNL Plant BB Plant
Tidal Area Francisco Toxicity Sediment CQOPEC
Ambient Bay Benchmark® | 95% UCL*
99 o Sediment (mg/ke) (mg/kg)
Percentile® | Ambient®
(mg/kg) (mg/kg)
Aluminum 27,300 NA 50.0 9230 N
Antimony 22 NA 5.0 13.2 Y
Arsenic 27 15.3 10.0 37.6 Y
Barium 530 NA 500 716 Y
Beryllium 0.18 NA 10.0 0.30 N
Cadmium 1.90 0.33 4.0 2.1 Y*
Chromium 82.1 112 20,0 308 Y
Cobalt 36 NA 100 16.6 N
Copper 81 68.1 50.0 1690 Y
Lead . g5 43.2 50.0 1690 Y
Manganese 1,500 NA 0.30 9235 N
Mercury 032 0.43 2.0 2.7 Y
Molybdenum 6.6 NA 30,0 284 N
Nickel 120 112 50.0 92.2 N
Selenium NA 0.64 1.0 3.8 Y
Silver NA 0.58 2.0 1.6 N
Thallium 2.2 NA 1.0 0.95 N
Vanadium 96 NA 2.0 36.0 N
Zine 264 158 50.0 1660 Y
Notes:
mg/kg milligram per kilogram

COPEC Chemical of potential ecological concern
ORNL Oak Ridge National Laboratory

TBB
UCL
N

n=730
Y

2
b
[

Taylor Boulevard Bridge

Upper confidence limit of the mean

No

Number of samples evaluated in the dataset

Yes

See Appendix E

RWQCH. 1998. "Ambient Concentrations of Toxic Chemicals in 8an Francisco Bay Sediments.” May.
Efroymson, R.A., M.E. Will, G.W. Suter IT, and A.C. Wooten. 1997. “Toxicological
Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:
1997 Revsion. Oak Ridge national laboratory, Oak Ridge, TN. 128 pp, ES/ER/TM-85.
Nondetects were included in the calculation of the 95 percent UCL of the mean as one-half the

detection limit. For locations where surface and subsurface data were available, the maximum
concentration was used in the calculation of the 95 percent UCL of the mean. Plant dataset
includes samples collected in the wetland and upland transitional habitat (n = 30; mcludes
shoreline samples).

Cadmium was not a COPEC based on the ambient and ORNL benchmark screening process, but
was reclassified as a COPEC following a review of the metals that dropped out of the screening
process.
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TABLE 8-7
TAYL.OR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
BENCHMARK METRICS FOR PLANT COPECS IN THE WETLAND AND UPLAND TRANSITIONAL PLANT HABITAT

Wetland and Screening Values Number Number Number
Upland Tidal SE ORNL Locations Locations Locations
Transitional Habitat Area Bay Toxicity > Tidal Area > SF Bay > ORNL Plant
95th % UCL Ranged Ambient® Ambient® | Benchmark® Ambient Ambient Toxicity Benchmark

COPEC mg/ke mg/ke mg/kg mg/k mg/k Percent Percent Percent
Antimony 13.2 0.16-84.2 2.2 NA 5.0 13/27 (48) NA 9/27 (33)
Arsenic 37.6 0.34-142 27.0 15.3 10.0 10/30 (33) 12/30 (40) 15/30 (50)
Rarium 716 5.6-4,660 530 NA 500 730 (23) NA 7130 (23)
Chromium 308 0.89-2,990 82.1 112 20.0 7/30 (23) 5/30 (17) 26/30 (87)
Cadmium 2.1 0.025-13.4 1.9 0.33 4.0 5304 11/30 (37) 3/30 (10)
Copper | 1690 1.1-12,500 81.0 68.1 50.0 14130 (47 15/30 (50) 16/30 (53)
Lead 1690 1.7-7,680 95,0 43.2 50.0 23/30 (77) 25/30 (83) 25/30 (83)
Mercury 2.7 0.0050-26.4 0.32 0.43 2.0 8/30 2D 6/30 20 3130 (4O)
Seleniym 3.8 0.085-12.0 NA 0.64 1.0 NA 17/30 (57) 13/30 (43)
Zinc 1660 3.2-5,410 264 158.0 50.0 16/30 (53) 17/30 (57) 27/30 (30)

Notes:

mp/kg - milligrams per kilogram,

NA. - Not applicable.

ORNL - Oak Ridge National Laboratory.

SF - San Francisco,

Numbers less than 10 are reported with two significant digits; numbers 10 and greater are reported with three significant digits.

" See Appendix E

*RWQCB. 1998. "Ambient Concentrations of Toxic chemicals in San Francisco Bay Sediments." Regional Water Quality Board, April.

‘Bfroymsen, R.A,, and others, 1997, "Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Planis:
1997 Revision." Oak Ridge Naticnal Laboratory, Qak Ridge, Tennessee. ES/ER/TM-85.

YConcentrations used 1o compile the range included a substitution of one half of the detection limit for those chemicals that were not detected.
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TABLE 8-8
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
HAZARD QUOTIENTS FOR COPECS FOR THE WETLAND AND UPLAND TRANSITIONAL PLANT HABITAT
Hazard Quotients (Sediment Concentratlon / ORNL Plant Toxicity Benchmark)
Sample
Location ANTIMONY ARSENIC BARIUM CADMIUM CHROMIUM COPPER LEAD MERCURY SELENIUM ZINC
309CSPWSS 1.3 57 1.3 2.0 3.7 6.2 46,0 0.090 1.2 454
309SB05 0.22 1.0 0.54 (.40 1.6 0.98 32 0.13 0.15 5.7
3095Bi06 0.074 0.717 0.35 0.078 1.5 0.43 5.4 0.0025 0.10 14
SBO0L 1.1 5.8 9.3 0.07¢ 6.8 12.2 51.2 0.21 0.42 81.8
SB002 0.16 (.58 0.45 0.0063 1.1 0.51 0.69 0.015 0.30 1.8
SB003 16.8 14.2 1.5 1.4 6.3 133 154 13.2 0.30 7.2
SBO04 3.6 6.1 1.9 0.70 6.0 1.6 101 1.1 9.0 42,0
SBO0S 0,034 {.86 0.49 0.0088 0.92 0.57 4,0 {+.018 (.95 2.5
SBO06 0.032 0.62 0.73 0.0075 1.3 0,40 1.3 0.013 0.87 0.84
SBO07 0.035 0.61 .40 {.0088 1.1 0.6! a7 0015 0.96 2.4
SBOOS 0.034 1.0 (.60 0.0088 1.5 0.78 2.6 0.015 0.39 24
SBO0% 1.2 3.8 0.78 0.83 2.2 6.5 31.2 1.1 5.0 108
SBO1O 64 34 (.60 3.35 5.0 250 34 0.35 4.0 9.2
SEO011 0.038 1.5 0.42 0.010 1.5 1.0 6.4 0.015 1.0 3.1
SBO12 1.0 0.66 (.81 0,0088 1.4 1.4 15.0 0.015 1.1 3.9
SB013 0.50 2.0 1.4 0.0090 z.3 20.6 1.9 0.20 2.4 18.2
SBG14 1.3 6.1 2.3 0.0088 39 5.4 65.6 0.040 7.8 33.2
SBOLS 5.3 5.8 1.4 0.016 150 14.5 20.4 0.078 6.8 30.3
SBO16 0.29 0.95 0.25 4,050 0,045 0.022 0.034 D.25 2.0 0.064
SBO17 0.078 0.034 0.011 0.0068 8.7 10.3 40.6 0.035 12.0 41,2
SBOL8 1.2 10.6 0.39 0.012 2.4 334 25.4 {.055 7.6 2.6
SBOLY 0.76 5.3 0.37 0.0083 4.3 8.6 3.8 0.043 11.5 14.7
SBO20 0.34 2.3 0.67 0.0075 3.7 1.6 23.6 0.32 4.2 36.0
SBI10S 0.092 0.048 0.41 0.010 (.74 0.74 0.50 0.015 0.60 1.5
88206 0.24 0.77 0.43 0.40 1.4 11,3 9.7 0.013 0.10 19.7
88210 NA 0.47 0,22 0.10 1.2 0.27 0.60 0.013 0.21 1.4
§8211 NA 0,31 0.25 0.0021 0.82 0.18 0.89 0.010 (3.090 .93
58212 012 4.91 0.18 0.090 1.6 4.39 1.1 0.013 0.085 2.1
55213 NA 0.74 0,24 0.17 1.2 1.1 2.2 (.13 0.0B5 5.7
55214 0.088 0.41 0.18 0.095 1.2 (.35 1.9 0.014 0.17 1.6
Mean Hazard
sofient 16 2.8 0.96 0.33 7.5 19.0 23.4 0.58 2.7 23.7
Notes:
BOLD = HQ > 1

COPEC - Chemical of potential ecological concern

NA - Not analyzed

HQ, Hazard quetient = Sample location COPEC concentration divided by ORNL plani toxicity benchmark for that COPEC.

HQs were calcutated for plant COPECs; antimony, arsenic, barium, cadmiuin, cheomium, copper, lead, mercury, selenium, and zine,

Mean hazard quotient = Sum of hazard quotieis across sample lecations for one COPEC divided by the number of sample locations at which that COPEC was present.

Numbers less than 10 gre reported with two significant digits; numbers [0 or greater are reported with three significant digits.
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TABLE 8-9
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
BIOACCUMULATION FACTORS FOR PICKLEWEED IN THE WETLAND AND UPLAND TRANSITIONAL PLANT HABITAT

309CSrw 309CSPWSS 309SBOSPW 309SB03 309SB10oPW A09SB106 ‘J
Tissue Tissue Sediment Tissue | Tissue | Sediment Tissue Tissue | Sediment Max BA
(mg/kg wet| (mg/kg | (mg/kg dry (mg/kg |(mg/kg| (mg/kg dry (mg/kg | (mg/kg |[(mg/ky dry (mg/kg
Sample ID wt) | drywi) wt) BAF [} wet wt) {dry wt) wt) BAF | wetwt) | dry wt) wt) BAF || dry wt)
% Solid 11.1 NA NA NA 69.8 NA NA NA 15.1 NA NA NA NA
Antimony 0.060 0.54 6.7 0.080 0.10 0.14 1.1 0.13 0.030 0.20 0.37 0.53 0.53
Arsenic 3.5 31.5 57.0 0.55 0.30 0.43 10.4 0.041 5.4 35.8 7.7 4.6 4.6
Barium 4.4 39.6 646 0.061 9.4 13.5 268 0.050 5.1 33.8 175 0.19 0.19
Cadmium 0,36 3.2 7.8 0.42 0.060 | 0.090 1.6 0.050 || 0.080 0.52 0.31 1.7 1.7
Chromium 0,79 7.1 73.4 0.10 1.9 2.7 32.5 0.084 0.90 5.9 294 0.20 (.20
Copper 5.0 45.0 311 0.14 9.1 13.0 49.0 0.27 35 23.2 21.7 1.1 1.1
Lead 0.42 2.8 2300 0.0016 1.9 2.7 162 0,017 0.29 1.9 268 0.0071}| 0.017
Mercury 0.010 (.090 0.18 0.50 0.020 0.029 (.26 0.1 0.010 0.066 0.0050 13.2 13.1
Selenium 0.50 4,5 1,2 3.7 0.050 0.072 0.30 0.24 0.049 0.32 0.10 3.2 3.7
Zing 54.8 494 2270 0.22 28.4 40.7 284 0.14 15.0 99.3 71.2 1.4 1.4

Notes:

mg/kg wet wt - Milligrams per kilogram in wet weight.

mgfkg dry wt - Milligrams per kilogram in dry weight.

BAF - Bioaccumulation factor

NA - Not applicable

Bold = BAF > 1

BAF = tissue concentration {ma/kg dry wt} / sediment concentration (mg/kg dry weight).

BAFs calculated for plant chemicals of potential ecological concern {COPECS).

Chemicals not detected are reported as one half of the detection limit.

Numbers less than 10 are reported with {wo significant digits; numbers 10 or greater are reported with three significant digits.
Tissue concentration (mg/kg dry wi) = tissue concentration {mg/kg wet weight) / % solid/100), '
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TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,

TABLE 8-10

NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
OVERVIEW OF RISK ASSESSMENT PROCESS FOR PLANTS

ASSESSMENT ENDPOINT: Protection and maintenance of populations of wetland and upland transitionat plants (snfficient rates of survival

» growth, and germination to sustain populations of wetland and upland

plants)
SCREENING PROCESS COPECS HAZARD QUOTIENT (HQ) AND MEAN HQs HQ RESULTS COPEC PLANT LITERATURE REVIEW COECs
o Calculate 95" percent UCL of Antimony * HQs (sample location metal Mean hazard quotients: Antimony (Sb). Probably immobile in soil and Arsenic
the mean in wetland and upland Arsenic concentration divided by ORNL plant toxicity ‘ not available for uptake. Uptake occurs via Copper
transitional plant habitat. Barium benchmark) were calculated for COPECs at o Antimony, 1.6. e lead, 23.4. airborne particulates deposited on foliage. Selenium
Cadmium each sample location. s Arsenic, 2.8, » Mercury, 0.58. Zinc
» Compare each metal 95® percent Chromium ¢ Barium, 0.96. e Selenium, 2.7, Arsenic (As). Plant toxicity well characterized.
UCL to lower of ambient Copper » Mean HQs were calculated across e Cadmium, 0.33. e Zinc, 23.7. Uptake and accumulation can occur. Toxicity
99" percentile for Concord Lead sample locations for each COPEC at the » Chromium, 7.5. . occurs above threshold concentration. See text
Tidal Area or ambient 95% Mercury habitat, See notes. e Copper, 19.0. and Figure
percent UCL for San Francisco Selenium Barium (Ba). Very little relevant literature; 8-5 for
Bay metal concentrations. . Zine BIOACCUMULATION BIOACCUMULATION RESULTS available literature indicated minimal toxicity explanation
for BAFs < 100. of how
e Compare to ORNL plant e Collected three pickieweed tissue samples and » Bioaccumulation factors > 1 suggest uptake and _ COECs
toxicity benchmark (Efroynison, three colocated sediment samples, ' are listed below for COPECs: | Cadmium (Cd). Little terrestrial plant literature; were
and others 1997). accumulated but not biomagnified.

The metal was a COPEC if it
exceeded the lower of the San
Francisco Bay or Concord Tidal
Area ambient concentrations and
exceeded the ORNL plant toxicity .
benchmark.

Cadmium was reclassified as a
COPEC after reviewing metals that
dropped out of the screening
Process.

* Calculated bioaccumulation factors (pickleweed
tissue concentration divided by colocated
sediment metal concentration) for COPECS.

BIOAVAILABILITY

» Three sediment samples used to calculate
bioaccumulation factors were analyzed for pH and
total organic carbon.

300CSPWSS: Selenium, 3.7.

3095B05: None,

3098B106; Arsenic, 4.6.
Cadmium, 1.7.
Copper, 1.1.
Mercury, 13.1.
Selenium, 3.7.
Zinc, 1.4.

BIOAVAILABILITY RESULTS

e pHs ranged from 7.56 to 8.22, and
- fotal organic carbon ranged from 43,600 to
102,000 mg/kg

Chromium (Cr). Little terrestrial plant
literature; can be toxic.

Copper (Cu). Plant toxicity well described. Can
cause significant toxicity if available for uptake.

Lead (Pb). Plant toxicity well described. Can
cause significant toxicity if available for uptake

Mercury (Hg). Plant toxicity poorly described.
Uptake and availability in planis poorly
understood. ‘

Selenium (Se). Plant toxicity well described.
Uptake and accumulation occur. ToXic above
threshold concentration.

Zinc (Zn). Plant toxicity well described. Causes
significant toxicity if available for uptake.

identified.
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TABLE 8-10

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
OVERVIEW OF RISK ASSESSMENT PROCESS FOR PLANTS
Table Notes
BAFs - Bioaccumulation factors
COPEC - Chemical of potential ecological concern
COEC - Chemical of ecolegical concern
ORNL - Oak Ridge National Laboratory
UCL - Upper confidence limit of the mean

Hazard quotients were calculated by dividing the COPEC conceniration at that sample location by the ORNL plant toxicity benchmark for that COPEC,

Mean hazard quotients (mean HQ) were calculated by summing hazard quotients for one COPEC across sample locations and dividing that sum by the number
of sample locations at which that COPEC was present.

Efroymson, R.A., and others. 1997, “Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial
Plants: 1997 Revision.” Qak Ridge National Laboratory, Oak Ridge, Tennessee. BS/ER.TM-85.

RWQCB. 1998. “Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments.” April.
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TABLE 8-11

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,

INORGANIC CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN
FOR BENTHIC INVERTEBRATES

Analyte Concord | RWQCBSan| ER-L¥ | ER-M™| TEB Benthic
Tidal Area | Francisco Bay| (mgke) | (mg'kg)| Sediment; Invertebrate
Ambient Sediment 95th % COPEC
99 Ambient” ucL*
Percentile® (mg/kg) (mg/kg)’
{mg/kg)
Ahminum 27,300 NA NA NA 11300 N
Antimony 2.2 NA 2.0° 25.0° 55 Y
Arsenic 27.0 153 82 70.0 202 Y
Barium 330 NA NA NA 320 N
Beryllium 0.18 NA NA NA 0.17 N
Cadmium 1.9 0.23 1.2 .6 14 Y
Chromium 82.1 112 81.0 370 311 Y
Cobalt 36.0 NA NA NA 11.0 N
Copper - 81.06 68.1 34.0 270 418 Y
Lead 95.0 43.2 46.7 218 747 Y
Manganese 1,500 NA NA NA 1170 N
Mercury 0.32 0.43 0.15 0.71 0.30 Y
Molybdenum 6.6 NA NA NA 29.1 Y
Nickel 120 112 20.9 51.6 54.8 N
Selenivm NA 0.64 0.70° 1.4° 37 Y
Sitver NA 0.58 1.0 3.7 1.1 Y
Thallium 2.2 NA NA NA 2.36 Y
Vanadium 96.0 NA NA NA 483 N
Zinc 264 158 150 410 1040 Y

Notes:

NA Not available RWQCB Regional Water Quality Control Board

mg/kg Milligrams per kilogram UCL Upper confidence limit of the mean

ER-L Effects-range low ER-M Effects range median

COPEC Chemical of potential TBE Taylor Boulevard Bridge

ecological concern

a See Appendix E

b RWQCB. 1998 "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments." May.
Long, ER., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. "Incidence of Adverse Biological Effects
Within Ranges of Chemical Concentrations in Marine and Estuarine Scdiments.” Environmental
Management. Vol. 19. No. 1. Pages 81-97.

d National Oceanic and Atmospheric Administration (NOAA). 1991, "The Potential for Biological Effects of
Sediment-Sorbed Contaminants Tested in the Nationa! Statns and Trends Program." NOAA, Office of
Oceanography and Marine Assessment. Seattle, Washington. Technical Memorandum NOS OMA 52. (Also
cited as Long and Morgan 1990.)

e Nondetects were included in the calculation of the 95 percent UCL as one-half of the detection lmit.

The aquatic dataset includes samples collected in the aquatic habitat and shoreline arca.
f Mercury was not a COPEC based on the ambient and ER-L. benchmark screening process, but was

reclassitied as a COPEC following a review of the metals that dropped out of the screening process.
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TABLE 8-12
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
BENCHMARK METRICS FOR BENTHIC INVERTEBRATE COPECS
Screening Values Number Number

Aquatic Tidai SF Locations Locations Number Number

Habitat Area Bay > Tidal Area > SF Bay Locations Locations

95th % UCL| Range® | Ambient® | Ambient® | ER-L° ER-M* Ambient: Ambient; > ER-L > ER-M

COPEC mg/ke my/kg mglkg mglke mg/'ks mdﬁ (Percent) {Percent) (Percent) (Percent)

Antimony 5.5 .50-26.3 2.2 NA 2.0 25.0 11/22 (50) NA 12/22 (55) 1722 (5)

Arsenic 29.2 0.50-106 27.0 15.3 8.2 70.0 6/29 (21) 13/29 (45) 22129 (76) 1129 (3)

Caminm 1.4 0.010-7.8 1.9 0.33 1.2 9.6 4129 (14) 13/29 (45) 5129 (17) 0/29 (0}

Chromium 311 1,89-2,990 82.1 {12 81.0 370 3729 (10) 229 (N 2129 (7) 1729 (3)
Copper 418 i.1-1,670 81.0 68.1 34.0 270 13/29 (45) 15/29 (45) 2529 (86) 6/29 (21)
Lead 747 1.7-3,280 95.0 43.2 46.7 218 17729 (59 26/29 (90) 25129 (86) 12/29 (41)

Molybdenum 29.1 0.10-301 6.6 NA NA NA 3/25 (10 NA NA NA
Selentum 3.7 0.10-11.5 NA 0.64 0.70 1.4 NA 23729 (19) 23/29 (7%) 18/29 (62}
Silver 1.1 (3.045-2.8 NA 0.58 1.0 3.7 NA 10429 (34) 9/29 31 0/29 ()
Zing 1040 3.2-4,980 264 158 150 410 14729 (48) 17/29 (59) 17129 (59) 12/29 (41)
Notes:

ER-L - Effects range-low (Long and others 1995).

ER-M - Effects range-median (Long and others 1995),
mg/kg - Milligrams per kilogram,
SE- San Francisco.
UCL - Upper conficence limit of the mean

Numbers less than 10 are reported with two significant digits; numbers 10 and greater are reported with three sipnificant digits,

* See Appendix E

PRWQCB, 1998, "Ambient Concentrations of Toxic chemicals in San Francisco Bay Sediments.” Regional Water Quality Control Board. April.

“Leng, E.R., and others, 1995, "Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Tstuarive Sediments.” Environmental
Management. Volume 19, Number 1. Pages 81 through 97,

*Concentrations used to compile the range included concentrations of one half the detection limit for those metals

that were not defected in the aquatic habitat.
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TABLE 8-13
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
HAZARD QUOTIENTS FOR COPECS IN THE AQUATIC HABITAT
Hazard Quotients (Sediment Concentration/ER-M Concentration)
Sample Mean ER-M
Location Quotient Antimony | Arsenic | Cadmiom | Chromium | Copper | Lead | Mercury| Selenium Silver Zine
309CSPWSS 34 0.29 0.81 0.81 0.20 1.2 10.6 0.55 (.86 0.29 15.1
3098B05 0,40 0.049 0.15 0.16 0.088 0.18 0.74 0.11 .11 0.15 1.9
3098B105 0.26 0.016 0.1t 0.032 0.079 0.080 1.2 0.23 (0.071 0.035 0.47
30988CS 2.1 0.13 0.47 0.25 0.14 0.48 2.5 0.70 1.1 0.11 13.2
309SSNS 0.36 0.040 0.20 0.048 (.10 0.18 0.40 0.15 1.4 0.070 0.59
30985888 0,52 0.043 0.14 0.10 0.095 0.27 0.87 0.12 1.4 0.090 1.5
SB013 1.6 0.11 0.28 0.0037 0.12 3.8 2.7 0.90 1.7 .68 6.1
SBO14 3.5 0.28 0.88 0.0036 021 1.0 15.0 0.27 5.6 (.70 i1.1
SB015 33 1.1 0.82 0.0068 8.1 2.7 4.7 0.10 4.9 0.76 10.3
SBd16 0.23 0.063 0.14 0.0208 0.0024 0.0041 0.0078 0.27 1.4 0.15 0.021
SB018 2.7 0.25 1.5 0.0048 0.13 4.2 5.8 0.30 5.4 0.034 7.5
SBO19 2.4 0,17 0.75 0.0034 0.23 1.6 7.5 0.20 8.2 0.024 4.9
SB020 2.8 0.12 0.33 (.0031 0.20 7.3 5.4 0,042 3.0 0.023 12.0
SB100 0.54 0.12 (.089 0,025 0.075 0.20 0.45 0.070 2.7 0.46 0.64
SB101 0.26 0.041 0.13 0.0083 0.084 0.14 0.31 0.17 0.89 0.15 0.44
SB102 0.78 0.10 0.083 0.021 0,094 0.19 0.38 (.27 4.9 0.39 0.59
SB103 1.2 0.13 0.31 0.028 0.091 0.67 2.3 0.23 3.0 0.50 3.3
SB104 0.40 0.083 0.028 0.017 0.062 0.19 0.31 0.18 1.9 0.31 (.56
SB105 (.38 0.020 0.0068 0.0041 0.040 0.14 0.11 2.1 0.43 0.074 6.50
SB106 0.82 0.070 0.35 0.048 (.40 0.41 1.2 0.12 (.68 0.12 4,0
55200 0.67 NA 0.27 0.10 0.14 0,34 0.75 0.077 1.2 0.047 2.4
55201 0.44 NA 0.19 0.082 0.090 0.22 0.40 0.035 1.7 0.12 .63
55202 0.38 NA 0.16 0.069 0.084 0,17 0.33 . 0.i4 1.2 0.12 0.71
55203 0.45 NA 0.17 0.086 0.11 0.20 .36 0.25 1.0 (.050 1.4
55204 (.99 NA 0.22 0.35 0.10 0.74 0.76 0.37 (.93 0.41 4.1
55205 3.7 0.091 (.38 0.25 0.041 0.61 1.7 0.0070 0.25 0.17 33,2
88207 .17 NA 0.046 0.0020 0.035 0.064 0.16 0.30 (.34 0.022 0.39
55208 0.15 NA 0.056 0.0010 0.034 0.045 0.23 0.31 0,071 0.012 (.41
85209 (.50 0.061 (.16 0.11 0.056 0.27 0.39 0.41 1.7 0.16 1.2
Mean Hazard 0.12 0.32 0.090 0.39 1.0 2.3 031 2.0 0.21 a8
Quotient
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TABLE 8-13
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
Notes: HAZARD QUOTIENTS FOR COPECS IN THE AQUATIC HABITAT N
ER-M - Effects-range median (Long and others 1995),
HQ - Hazard quotient.
NA - Not analyzed.
Bold =HQ > 1
Hazard quotient = Sampling focation metal concentration/ER-M metal concentration. .o
Hazard quotients were calculated for all benthic invertebrate COPECs except molybdenum and thallivm. No ER-Ms-were available for molybdenum and thaltium.
Mean ER-M quotient = Sum of COPBC HQs for one sample location/Number of COPECS present at sample location.
Mean HQ = Sum of HQs for one COPEC/Number of locations
Numbers less than 10 are reported with two significant digits; numbers 10 or greater are reported with three significant digits,

Long, E.R., and others. 1995. *Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments."
Environmental Management . Volume 19, Number 1. Pages 81 through 97.
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TABLE 8-14
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
BIOACCUMULATION FACTORS FOR AMPHIPODS IN THE AQUATIC HABITAT

309CSIT 3098S8CS 309NSIT 3J09SSNS 309SSIT 30988SS
Tissue Tissue | Sediment Tissue | Tissme | Sediment Tissue Tissee | Sediment Max BAF
(mg/kg wetl (mg/kg (mg/kg (mg/kg {(mg/kg| (mg/kg dry (mngkg | (mg/kg | (mg/kg (mg/kg
Sample ID wi) dry wt) dry wt) BAF wet wt) |dry wt) wt) BAF || wet wt) | dry wt) | dey wi) | BATF || dry wt)
% Solid 5.1 NA NA NA 5.5 NA NA NA 5.9 NA NA NA NA
Antimony 0.16 3.1 3.0 1.0 0.24 4.4 0.91 4.8 0.46 7.8 0.98 8.0 8.0
Arsenic 4.5 88.2 32.6 2.7 4.9 89.1 14.3 6.2 8.3 141 9.8 14.4 14.4
Cadmium 0.10 2.0 2.4 0.82 0.070 1.3 0.46 2.8 0.30 5.1 0.93 5.5 5.5 |
Chromium 2.1 41.3 50.8 0.81 1.8 32.8 38.1 0.86 3.7 63.3 35.1 1.8 1.8
Copper 58.4 1150 130 8.8 27.0 491 49.0 10,0 | 42.7 725 72.5 10.0 10.0
Lead 7.2 141 547 0.26 4.1 74.5 87.2 0.85 22.7 385 189 2.0 2.0
Mercury 0.12 2.4 0.21 11.2 0.11 2.0 0.22 9.1 0.080 1.4 0.29 4.7 11.2
Molybdenum 0.56 11.0 5.2 2.1 0.50 9.1 3.1 2.9 0.83 14.1 4.2 3.4 3.4
Selenium 0.98 19.3 1.6 12.0 1.2 21.8 2.0 10.9 0.50 8.5 2.0 4.2 12.0
Silver 1.0 19.6 .42 46.6 0.54 9.8 0.26 37.8 0.34 5.8 0.33 17.5 46.6
‘Thallium 0.0050 0.10 (.14 0.70 0.0050 | 0.090 0.14 (.65 0.020 0.34 0.13 2.0 2.6
Zinc 112 2200 1980 1.1 157 2860 89.0 321 39.2 1510 226 6.7 32.1

Notes:

mg/kg dry wt = milligrams per kilogram in dry weight,

mg/kg wet wt = milligrams pet kilogram in wet weight.

BAF- Bioccumulation factor.

COPEC - Chemical of potential ecological concern.

Max - Maximum.

NA - Not applicable.

Bold = BAF > |

BAF = Tissue concentration (mg/kg dry weight)/Sediment concentration (mg/kg dry weight).
BAFs calculated for chemicals of potential ecological concern.

Chemicals that were not detectied are reported as one half the detection limit,

Tissue (mg/kg dry wt} = Tissue concentration in milligrams per kilogram wet weight/percent solid.
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TABLE 8-15
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
SURVIVAL AND REBUIRIAL OF EQOHAUSTARIUS ESTUARIUS AMPHIPODS IN
BULK SEDIMENT BIOASSAY

Effects of Exposure to TBB Sediments on Echaustorius Survival

% Survival
Sediment Sample ID Rep A Rep B Rep C Rep D Rep E Mean®
Control 95 100 100 100 95 93
30955NS 90 75 95 65 60 77
3098SCS 80 90 100 65 95 86
3095888 85 90 85 95 85 38

a— Mean is greater than RWQCB 68% reference envelope and 75% lab benchmark

Effects of Exposure to TBB Sediments on Echaustorius Reburial

9% Successful Reburial
Sediment Sample ID Rep A Rep B Rep C RepD Rep E Mean
Conirol 95 95 100 160 935 97
30958NS 94 100 95 100 83 05
309SSCS 100 100 100 100 100 100
3098888 100 100 160 100 100 100

Summary of Overlying Water Quality Conditions

Sediment pH DO Range Salinity Total Ammonia Tempera-
Sample ID Range (mg/L) Range {(mg/L - N) ture Range
(ppt) cC)
Day2 Day 8
Control 7.80-8.06 8.0-8.6 18.0-18.8 0.06 0.05 15.5-17.4
3095SNS 8.02-9.40 8.29.5 19.3-20.7 4.14 1.15 15.5-17.5
309S8SCS 8.02-9.13 7.892 19.421.0 3.70 1.42 15.53-17.2
3098888 8.02-9.29 7.7-9.6 19.9-21.9 2.96 0.16 15.3-17.3

Reference Toxicant Testing: Effects of Cadmium on Fohaustorius Survival

: % Survival
Nominal Cadmium Concentration (mg/L) Replicate A Replicate B Mean
Control 100 100 100
0.75 100 100 100
1.5 50 90 20
3 30 40 35%
6 o 4 o*
9 0 0 ¢
*Significantly less than the control at p <0.05.
Notes:
°C — Degrees Celsius REP - Replicate
% - percent RWQCE — Regional Water Quality Control Board
DC — Dissolved oxygen TBE — Taylor Boulevard Bridge

mg/L — Milligrams per liter
ppt — parts per thousand
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NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,

TABLE 8-16

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,

PHYSICAL AND CHEMICAL PARAMETERS AFFECTING BIOAVAILABILITY IN SEDIMENTS

Parameters Affecting Availability of Chemicals in Sediment

Location
Analyte Unit 3098SCS 3095SNS 309SSS
SEM - AVS NA -1445 -273 -411
Sediment Fines % 48.7 64.1 63
pH pH 7.89 7.56 7.8
Total Organic Carbon mg/kg 111,000 123,000 104,000
SEM and AVS Data for Composite Sediment Samples from the Aquatic Habitat
Location SEM - AVS AVS Sum Metals Cadmium Copper Lead Nickel  Zinc
Difference (pmoles) {pmoles) (pmoles) (nmoles) (umoles) (pmoies) {umoles)
30988CS -1445 1483 38.0 0.00067 1.1 4.5 1.0 31.4
309SSNS 273 276 3.1 0.0088 0.69 0.47 0.42 1.5
30958888 -411 423 11.9 0.023 1.1 0.92 6.6 3.3

mg/kg - Milligrams per kilogram

% - percent

pumoles — micro mole

AVS - Acid volatile sulfide
NA - Not applicatble

SEM -- Simultaneously extractable metals
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- TABLE 8-17

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
OVERVIEW OF RISK ASSESSMENT PROCESS FOR BENTHIC INVERTEBRATES

: ASSESSMENT ENDPOINT: Protection of populations of benthic invertebrates (sufficient rates of survival and growth to sustain populations of benthic invertebrates) :

SCREENING PROCESS

| e Caiculate 95™ percent UCL for
each metal at aguatic habitat.

| ¢ Compare each metal 95 percent
‘ UCL to lower of ambient 99
percentile for Concord Tidal
Area or ambient 95% percent
UCL for San Francisco Bay
metal concentrations.

¢ Compare to ER-L benthic

invertebrate toxicity benchmark
(Long, and others 19935).

The metal was a COPEC if it
exceeded the lower of the San
Francisco Bay or Tidal Area

ambient concentrations and

exceeded the ER-L benthic
invertebrate toxicity benchmark,

| Mercury was reclassified as a
COPEC after reviewing metals that

dropped out of the screening
process.

COPECS

Antimony
Arsenic
Cadmium
Chromium
Copper

Lead
Mercury
Molybdenum
Selenium
Silver

Thallium
Zinc

HAZARD AND MEAN QUOTIENTS

e Hazard quotients (sample location metal
concentration divided by ER-M benthic
invertebrate toxicity benchmark) were
calculated for each COPEC except Mo and
T1 at each sample location.

s Mean ER-M quotients {mean ER-Mq) were
calculated across COPECs for each sample
location at the habitat. See notes.

¢ Mean hazard quotients were calcuiated across

sample locations for each COPEC at the
habitat, See notes.

BIOACCUMULATION

» Used three composite sediment samples.

» Calculated bioaccurnulation factors (amphipod
tissue concentration divided by composite
sediment metal concentration).

AMPHIPOD BIOASSAYS

e Used three composite sediment samples
in bioassays.

¢ Conducted 10-day, solid-phase sediment toxicity
test with amphipod, Eohaustorius estuarius.

BIOAVAILABILITY

» Used three composite sediment samples and
anatyzed for SEM and AVS,

QUOTIENT RESULTS

» Using Long and MacDonald (1998) 1.5 bench-
mark, 7 sample locations and 2 composite
samples were potentially at risk.

SBO13, SB014, SBO15, SB018, SB019, SB020,
88205, 309CSPWSS, 30985CS

BIOACCUMULATION RESULTS
BAFs > 1 (below) suggest uptake.
30988CS  309SS5NS  3008SSS

As, 2.7 Sh, 4.8 Sb, 8.0
Cu, 8.8 As, 6,2 As, 144
Hg, 112 €4, 2.8 Cd, 5.5
Mo, 2.1 Cu, 10.0 Cr, 1.8
Se, 12.0 Hg, 9.1 Cu, 10.0

Ag,46.6 Mo, 2.9 Pb, 2.0
Zn, 1.1 Se, 10.7 Hg, 4.7
Ag, 37.6 Mo, 3.4

Zn, 32.1  Se, 4.2

Ag, 17.3
Zn, 6.7

AMPHIPOD BIOASSAY RESULTS

= control, 98% mean survival; 3098SNS, 77%:
309SSCS, 86%; 3098SSS, 88%.

s conirol, 98% meah reburial; 309SSNS, 95%:
3OQSSCS, 100%; 3098888, 100%.

BIOAVAILABILITY RESULTS

o SEM-AVS differences were 30988CS, -1445;
3098SNS, -273; 3098888, -411.

e Suggests divalent metals not available for uptake.

COPEC LITERATURE REVIEW FOR
BENTHIC INVERTEBRATES

Antimony (Sb). Littie literature, Toxicity
poorly defined.

Arsenic (As). Well studied; toxic; can be
accumulated.

Cadmium (Cd). Well studied; toxic; more
toxic in freshwater. _

Chromium (Cr). Moderately well studied;
toxic; can be accumulated.

Copper (Cu). Well studied; toxic; generally
not accumulated; ultimate sink is bone.

Lead (Pb). Well studied; toxic; accumulated,
but not at high concentrations.

Mercury (Hg). Well studied; toxic; accumu-
lated and biomagnified in methyl form. _

Molybdenum (Mo). Hssential element. Few
data for benthic animals; toxicity uncertain,

Selenium (Se). Well studied; toxic; can be
significantly accumulated.

Silver (Ag). Well studied; very toxic; can be
accurnviated primarily in seawater.

Thallium (T1). Little literature. Toxicity
poorly defined.

Zinc (Zn). Well studied; toxic; generally not
accumulated; ultimate sink is bone,

COECs

Copper
Lead
Selenium
Zinc

See text
and Figure
8-8 for ex-
planation
of how

CQOECs

were
chosen.
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- TABLE 8-17

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
OVERVIEW OF RISK ASSESSMENT PROCESS FOR BENTHIC INVERTEBRATES

ASSESSMENT ENDPOINT: Protection of populations of benthic invertebrates (sufficient rates of survival and growth to sustain populations of benthic invertebrates) :

SCREENING PROCESS

s Calculate 95% percent UCL for
each metal at aquatic habitat.

¢ Compare each metal 95" percent
UCL to lower of ambient 99
percentile for Concord Tidal
Area or ambient 95" percent
UCL for San Francisco Bay
metal concentrations.

e Compare to ER-L benthic

invertebrate toxicity benchmark
(Long, and others 1993).

The metal was a COPEC if it
exceeded the lower of the San
Francisco Bay or Tidal Area
ambient concentrations and

exceeded the ER-L benthic
invertebrate toxicity benchmark.

Mercury was reclassified as a
COPEC after reviewing metals that

dropped out of the screening
process.

COPECS

Antimony
Arsenic
Cadmhmm
Chromium
Copper

Lead
Mercury
Molybdenum
Selenium
Silver

Thallium

- Zinc

HAZARD AND MEAN QUOTIENTS

~ Hazard quotients (sample location metal
concentration divided by ER-M benthic
invertebrate toxicity benchmark) were
calculated for each COPEC except Mo and
Tl at each sample location.

e Mean ER-M quoticnts (mean ER-Mq) were
calculated across COPECs for each sample
location at the habitat, See notes.

¢ Mean hazard quotients were calculated across

sample locations for each COPEC at the
habitat., See notes.

BIOACCUMULATION

e Used three composite sediment samples.

» Calculated bioaccumulation factors (amphipod
tissue concentration divided by composite
sediment metal concentration).

AMPHIPOD BIOASSAYS

¢ Used three composite sediment samples
in bioassays.

» Conducted 10-day, solid-phase sediment toxicity
test with amphipod, Eohaustorius estuarius.

BIOAVAILABILITY

+ Used three composite sediment samples and
anakyzed for SEM and AVS,

QUOTIENT RESULTS

» Using Long and MacDonald (1998) 1.5 bench-
mark, 7 sample locations and 2 composite
samples were potentially at risk.

SB013, SB014, SBO15, SB018, SB019, SBO20,
58205, 309CSPWSS, 309S5CS

BIOACCUMULATION RESULTS
BAFs > 1 (below) suggest uptake,
30988CS  309SSNS  3098SSS

As, 2.7 Sb, 4.8 Sb, 8.0
Cu, 8.8 As, 6.2 As, 14.4
Hg, 112 Cd, 2.8 Cd, 5.5

Mo, 2.1 Cu, 10.0 Cr, 1.8
Se, 12.0  Hg, 9.1 Cu, 10.0
Ag, 466 Mo, 2.9 Pb, 2.0
Zn, 1.1 Se, 10.7 Hg, 4.7
Ag, 376 Mo, 3.4
Zn, 32.1 Se, 4.2
Ag, 17.3
Zn, 6.7

AMPHIPOD BIOASSAY RESULTS

s control, 98% mean survival; 309SSNS, 77%:
30988CS, 86%; 3098888, 88%.

e control, 98% mean reburial; 309SSNS, 95%;
309SSCS, 100%; 309SSSS, 100%.

BIOAVAILABILITY RESULTS

» SEM-AVS differences were 309SSCS, -1445;
3098SNS, -273; 30955888, -411,

¢ Suggests divalent metals not available for uptake.

COPEC LITERATURE REVIEW FOR
BENTHIC INVERTEBRATES

Antimony (Sb). Little literature. Toxicity
poorly defined.

Arsenic (As). Well studied; toxic; can be
accumulated,

Cadmium (Cd). Well studied; toxic; more
toxic in freshwater. _

Chromium (Cr). Moderately well studied;
toxic; can be accumulated.

Copper (Cu). Well studied; toxic; generally
not accumulated; ultimate sink is bone.

Lead (Pb). Well studied; toxic; accumulated,
but not at high concentrations.

Mercury (Hg). Well studied; toxic; accumu-
iated and biomagnified in methyl form.

Molybdenum (Mo). Essential element. Few
data for benthic animals; toxicity uncertain.

Selenivm (Se). Well studied; toxic; can be
significantly accumulated.

‘Silver (Ag). Well studied; very toxic; can be

accurnulated primarily in seawater,

Thallium (T1). Little literature. Toxicity
poorly defined.

Zinc (Zn). Well studied; toxic; generally not
accumuiated; ultimate sink is bone.

COECs

Copper
Lead
Selepium
Zinc

See text
and Figure
8-8 for ex-
planation
of how
COECs

were
chosen.
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Notes:
mg'kg
COPEC
TBE
UCL
n=48

TABLE 8-18
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,
NAVAL WEAPONS STATION SEAL BEACH DPETACHMENT CONCORD,

INORGANIC CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN

FOR AQUATIC BIRDS
Analyte Concord | RWQCB San TBB Aguatic
Tidal Area Francisco Sediment Birds
Ambient Bay 95% UCL® COPEC
99% Sediment | (mgkg)
Percentile? Ambient”
(mg/kg) {mg/kg)
Aluminum 27,300 NA 10590 N
Antimony 22 NA 10.1 Y
Arsenic 27.0 15.3 28.7 Y
Barium 530 NA 508 N
Beryllivm 0.18 NA 0.24 Y
Cadmium 1.9 0.33 1.7 Y
Chromium 82.1 112 204 Y
Cobalt 36.0 NA 13.5 N
Copper 81.0 68.1 1094 Y
Lead 95.0 432 1126 Y
Manganese 1,500 NA, 1008 N
Mercury 0.32 0.43 1.7 Y
Molybdenum 6.6 NA 194 Y
Nickel 120 112 73.3 N
Seleninm NA 0.64 32 Y
Silver NA 0.58 1.3 Y
Thallium 2.2 NA 1.7 N
Vanadium 96.0 NA 42.0 N
Zinc 264 158 1309 Y

milligram per kilogram

Chemical of potential ecological concern

Taylor Boulevard Bridge

Upper confidence limit of the mean

See Appendix E

RWQCB. 1998. "Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments." May.

Nondetects were incluzded in the calculation of the 95 percent UCL as one-haif the detection limit.

For locations where surface and subsurface data were aveilable, the maximum concentration was used in the
calculation of the 95 percent UCL.

Aquatic bird dataset meludes samples collected in the wetland and upland transitional and aquatic habitat.
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TABLE 8-19
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE,

NAVAL WEAPONS STATION SEATL BEACH DETACHMENT CONCORD,

Notes:

mg/kg

INORGANIC CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN
FOR THE SALT MARSH HARVEST MOUSE

Analyte Concord | RWQCB San TBB SMHM
Tidal Area Francisco Sediment COPEC
Ambient Bay 95% UCL®
o9® Sediment (mg/kg)
Percentile” Ambient”
(mg/kg) (mg/kg)
Aluminum - 27,300 NA 0830 N
Antimony 2.2 NA 14.7 Y
Arsenic 27.0 153 37.6 Y
Bariom 530 NA 716 Y
Beryllium 0.18 NA 6.30 Y -
Cadmium 19 033 2.1 Y
Chromium 82.1 112 308 Y
Cobalt 36.0 NA 16.6 N
Copper 81.0 68.1 1690 Y
Lead 95.0 432 1690 Y
Manganese 1,500 NA. 925 N
Mercury 0.32 0.43 2.7 Y
Molybdenam 6.6 NA 28.4 Y
Nickel 120 112 92.2 N
Selenium NA 0.64 38 Y
Silver NA 0.58 1.6 Y
Thallium 1.2 NA 0.95 N
Vanadium 96.0 NaA 36.0 N
Zinc 264 158 1660 Y
milligram per kilogram

COPEC Chemical of potential ecological concermn

TBB
UCL
n=30

a

Taylor Boulevard Bridge
Upper confidence limit of the mean

See Appendix E _
RWQCB. 1998, "Ambient Concentrations of Texic Chemicals in San Francisco Bay Sediments." May.
Nondetects were included in the calculation of the 95 percent UCL as one-half the deiection limit.

For locations where surface and subsurface data were available, the maximum concentration was
used in the calculation of the 95 percent UCL.

SMHM dataset includes samples collected in the wetland and upland trapsitional habitat (includes
shoreline samples).
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TAYLOR BOULEVARD BRIDGE DISPOSAL SITE, NAVA

TABLE 8-20

L WEAPONS STATION SEAL BEACH DETACHMENT CONCORD,
SUMMARY OF HQs FOR THE SALT MARSH HARVEST MOUSE

Number of HQyow
- doseihigh TRY) STEaleT
MQuow commian ey | 309CSPWSS | 3095805 | 3095B106 | SBO1 | SB02 | sBO3 | SBo4 | sBos | spos | sBov | smos | sBoo | smio [smios| smit| smiz | seis | s | smis| smie | sBi7 | smis | smio | sm2o [sso06| ss210 | ssait | ss212] ssois | ss214 fthan 1.0 by chemical
Antimony 58 1.3 2.2 1.8 4.
Arsenic 1.0 1.1 8.3 201f 87 12 14 54 48 2.1 28] a7 82 13 150 78] 32 14 1.0[ 14 20l
Batium 6.8 1] 14 1.0 17 1.0 8l
Cadmium 6.8 1.1 1.4 100 17 10 B
Chromium 6.9 K|
Copper 1.8 3.4 2"
Lead 0
Mercury 11.5] 1.0 2
Molybdenum 75 120 47 16| 18 233.4]  33] 6.0 541 84 47] 22 12
Selentum 44 24 20 1.2 38| 33] 10| 59| 37 s8] 21 11
Zinc 2.0 19] 1.0 26 24 1.0 g
Number of HQyo.
dosoftigh TRY) Sreater than-
1.0 by location 1 0 1 51 o 8 7l 1 ol o 1 5 80 1 0 5 I 2 3 3 3 31 0 o ¢ 1 1
Numiber of HQn
dose/bigh TRY) BTCALET
HQuigh comigntmy _| 309CSPWSS | 309580 | 309sB106 | SB01 [ s802 | sBo3 | sho4 | seos | seos | smo7 | sBog | spos | sB10 |smios| smui| siz | smis | sis | smis{ smis | sB17 | smis | sm1o | smeo |sseo6| sszi0| ssoui | ss2r2| ssos |ssoqe Jthan 106y chemicall
Antimony 135 29 1.0 5.2 T 1|
Arsenic 23 25 104l 19l 4ss] 201] 28] 20| 20] s3] 24 111 48] 22 65 201 189 3. 37| 173 7s| 2s| 18] 10| 10 24| 27 27|
Barium 15.7 28] 31 1.2 10l  13] 10 1.4 23] 38| 23 1.1 12
Cadmium 1.3 a1 2
Chromium 15.9 1
Copper 4.2 7.8 1.0 1.2 4l
Lead 0"
Meroury 27l 24 2.2 HE)|
Molybderum 1.4 7.4 324] 108 15 38| 45 540) ool 1a8] 22| 124 118 108] 52| 12 16|
Selenium 1.4 102 14 10| 14 57] 45 11 12 27| 88| 77| 23] 138] 86| 130] 48 17
Zine 45 14] 23 60] 55 100 18] 17 23 1.3 20] 14 12
Namber of HQgipn
dowhigh TRY) Ereater than
1.0 by location 3 0 1 4 1 8 i 2 3l 2 3 7 sl o 2 3 5] 8 7 3 3 5 3 8. 3 1 1 1 1 1
Nurnber of HQpp,
dosoilow TRY) BTEALET
HQugh somor tev) | 309CSPWSS | 3095805 | 3095B106 | SBO1 | sBoz | sB03 | sBo4 | smos | smos | spov | spos | sBoo | smto |seios| smir | smiz | smis | seis | smis | smie | sei7 | smis | smio | se20 [ss208| ss210] ssor1 | ss2iz| sso13 | sszia |than 1.0 by chemical
Antimony 2.0 9.0f 13| 138] 200 98| 518 8.0 40] 103] 422 23 9.3 B.1 43| 19 1.0 17
Arsenic 322 347 263) 28.1| eao| o276] 388| 29| 27.5] 460 170 1532 24| e62] 207) e8| 277 260] 428 15| 478  237] 08| 347} 212| 40| 140 333 363 29
Berium a3 1.2 23]  en3] 29] ee] 120! 32 a7 28] a8] 54 39| a7l 27| 52 88| 147 a8l 18 25 24] 3] 28] 14 16l 12 15 1.1 29
Cadmium 20.6 3.2 2.9 566| 288 240] 138 ] 2.1 FEIEE 37 71} 39 3]
Chromium 2.8 27] 25 2.1 10] 17| 38 370 10l 18] 18 11}
Copper 7.1 1.9 32] e8sl 37) ortl 50l 44 28] 44| s7| are| 1319] sS4 73l 14| 1s0| 303 108 749]  243] 629l ossl sa2] 19l 13 20 83 25 29]|
Lead 12665 1419 1788} 24188 328f 7v2se4| 47625 1889 632| 1739| 1210] 14730| +t7ees| 235| 3008) 7vor7|  se41] sosei| esar] 1e.| 1e1s0f 11980 15405| 11149[ 4s82| zez| azof 53zl toss| 124z 304
Mercury 7.1 448] 38 371 107 66| 14| 28] 84 12| 18] 14 109 42] 14|
Molybderum 1.1 3.0 55 i74] 43F  32d) 1078| 65; 57 B3| 151 ave| 448 38| e7] 6.5{ s3063] sos| 38| 218]  124] 18| 108] s20] 120] 18| 18] 14 14 18 30t
Selenium 28 24 11.5] 8.1 8.2f 247 260| 238 263] 108] 137] 110] 18.4] 274i 30.2| es8| 214} 188] 48] 329] 208] as| 11| 27| 58l 25| 23 23] 47 30|
Zinc 20.8 1.8 38 218 48f 211 112] er| 22| 64| 53] 28] 2e5] 40f 82| 08| 487 sss| 22 1100] 803| 39.3] 96.1] s25] 38 25 56| 1s0] az 29
Number of HQyg,
dossitow TRV ETEater than
1.0 by location 9 5 8 11 8 11 11 7 7 7 do 17 7 8 10 10] 10 & 8l 10 1o 100 9 8 7 9 s| 8
Note: Blank cells indicate a HC) less than 1.0 HQ = Hazard quotient TRV = Toxicity reference value
1
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APPENDIX A

DATA QUALITY OBJECTIVE STEFPS FOR
SAMPLING AT THE TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
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APPENDIX A

DATA QUALITY OBJECTIVE STEPS FOR
SAMPLING AT THE TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

State the Identify the Identify the Inputs to the | Define Stud. Develop Decision Specify Tolerable Optimize Sampling
Problem Decisions Decisions Boundaries Rules Limits on Errors Design
*Lead *Does the nature | *Validated defensible * For this study the *If the site chemistry | *The limits on error

concentrations at
some locations
are high enough
(> 250ppm) that
remediation s
expected. An
ERA is required
to make decisions
about areas
outside the
250ppm lead
isopleth,

*Confirmation of
the extent of the
glass debris is
also necessary.

and extent of
chemicals outside
the 250 mg/kg
isopleth present an
upaccepiable level
of risk to
ecological
receptors?

*Are sediments
from the area
outside the 250
mg/kg isopleth
associated with
adverse effects in
the bicassays?

*Is the ecological
risk posed by
chemicals in the
area outside the
250 mg/kg
isopleth sufficient

- | to warrant a risk

management
decision?

chemical data for soil,
sediment, and prey tissues
*inorganic chemicals
concentrations in pickleweed
tissue, to model the doses to
the saft marsh harvest mouse
*inorganic chemicals
concentrations in benthic
invertebrate tissue from the
shoreline area to model
doses to resident shorebirds
*a measure of direct toxicity
{toxicity test) to
representative benthic
invertebrate species, and

*A summary of
toxicological effects of
exposure (o representative
recepiors from the literature.

spatial boundary will be
limited to the
geographical area that
has been previously
sampled outside the 250
meg/kg lead
concentration isopleth
from which soil and
sediment samples have
already been collected.

is elevated above
screening vatues and if
bioassays show
adverse effects, risk
will be indicated.

#f food-chain
modeling shows doses
to higher level
receptors using
invertebrates and
pickleweed tissue
samples as prey that
are above TRYs, then
risk to these receptors
would be indicated.

#If significant risk is
indicated at the site,
then risk management
recommendations will
be made.

for the chemical data
and tissue analyses
are defined in the
individual analytical
methods,

*The limits on error
for the bioassay results
are defined in the
Final Summary Report
and Field Work Plan
for Supplemental
Sampling at TBB
(TtEMI 1999).

*The limits on error
for the weight-of-
evidence approach
are based on
professional
judgement.

* The design of the
sampling program for
this investigation,
including the sampling
methods, numbers of
samples collected, and
locations of samples, was
based on a review of site-
specific historical
information, the results
of previous investigation
activities conducted at the
site, and various
regilatory guidance
documents.

A-1
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State the

Identify the

Identify the Inputs to the

Define Study

Specify Tolerable

Develop Decision Optimize Sampling
Problem Decisions Decisions Boundaries Rules Limits on Errors Design
*Is there risk to
receptors based on
food-chain
modeling with
aquatic
invertebrate tissue
samples as the
prey component?
Notes:
DQO Data Quality Objectives
EE/CA  Engineering evaluation and cost analysis
EPA Environmental Protection Agency
FSP Field sampling plan
IRP Installation Restoration Program
MDRD  Minimum detectable relative difference
PRGs Preliminary Remediation Goals
WP Work plan
A-2 DS.0309.15133
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APPENDIX B

DEBRIS TEST HOLE BORE LOGS
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| Date: 1/31/2600

LITHOLOGIC BORING LOG Sheet Lof |

PROJECT: CTO 305 NWSDB CONCORD

CLEAN IT SITE ID: Concord - TBB BORING 1D bBrdaL

PROJECT MANAGER: Cindi Rose

CHARGE NO.: G0069-309B0101

PROJECT TASK: Taylon" Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/20600

BY: Richard Vemimen

MATERIAL: natfive soil

WEATHER: partly cloudy, cool, ~60°F

BEGINBORING: {¢p® FINISH BORING: g

TOTAL DEPTH(ft bes): 7 ¢

LOCATION OF BOREHOLE:

WATER DEPTH (ft bgs):  a\

DATETIME:  pgh

SYMBOLS: -
¥ Static water
o @ %) o 2 level
o ;.E. Cl g g & Fle S * Staining/
= ] £ | .8 g 8 & |51 3 Qdor
g E‘- < Y ::n e ; £l @
“ gz ldgl248 & | CONTACTS:
: &% = | _ Distinct
— Inferred
™. Gradational .
R [SURTACT - BEBRTS (Mino) BLASS FREGENTS 1of SOME R ECES
OO CHARAE D WOOB 4 NECTTATYICN
P87 gAY ST (meY, DARK BROWN . o aT Lo\d
. 2 TLASTT CTT] 19-1S% NERY Tine GRATNED SAud
< [eome_RODT PNATERTAL AND GLASS FRAGMENTS
SRS-1S DEBRTS LAYER DF &Ny FRAGMENTS AnD
\Rus\ﬁb mE\ﬂL
CER S~ 207 STLTY (LAY (CL) . OLINE GRke L HOTST,
2 FMODERATELY  PrASTIC !
3 e
i
pd
pd
4 e
<
=
s &
N\
s . Y}
T
P
7
/
/
/.
8 //
/.
//
]
/
/I
10
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Date: 1/31/2000

LITHOLOGIC BORING LOG Sheet1of §

PROJECT: CTO 309 NWSDB CONCORD

CLEAN II | SITE ID: Concord - TBB BORING ID: H@p(p 3

PROJECT MANAGER: Cindi Rose

CHARGE NO.: G0069-309B0101

PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings

LLOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/2000

BY: Richard Vemimen

MATERIAL: native soil and dcori s

WEATHER: partly cloudy, cool, ~60°F

BEGINBORING: gt FINISHBORING: jg+¢

TOTAL DEPTH (ftbgs): .S

LOCATION OF BOREHOLE:

WATER DEPTH (ft bgs): }.(

DATE/TIME: tf3i  iQyq

SYMBOLS:
. V Static water
o 2 g = - 2 level
5 £ ’gg geg.‘a"g_s*smnmgf
£ 2 1249442 % el 3| Odor
“ g E'Esgﬁ?a%commrs:
S | & 51~ Distinet
— Inferred
~. Gradational
SIREPLE - Prori SVTED
2 {ShnDY sTALT (L) wWsomE cibN ANDN MASSTLY BLASS
5 |ERAGMAENT DEBRTS HARKE RROWN MoTST TO WET
, 3 [Q/pEPTH Low PLF\S"-‘IC.‘.T_“\"{}\#EF(‘{ EINEGRATNEY  SAN)
m M
3 i
gf SATLRTTED  £LASS FRACGMENT /RUST/SOTL_MBTRTX
2 Z
T
-
, | | ¥ GLASS FRRGIMERNT DEBALS TACRS OFE  FROM
i 325 BT
S
4 7/
/
yd
s /
/£
~
yd
'/
¢ =
g
P of
NP
7 >, ~
£
L
A
; LN
-/
4
Z
9 //
i
yd
s
i0
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Date: 1/31/2000

LITHOLOGIC BORING LOG Sheet 1of |

PROIECT: CTO 309 NWSDB CONCORD CLEAN II j SITEID: Concord - TBB BORING ID: DREPR
PROJECT MANAGER: Cindi‘Rosc CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Bivd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly clotdy, cool, ~60°F BEGIN BORING: jpy H FINISH BORING: IpS S
TOTAL DEPTH (ft bgs): 3, O LOCATION OF BOREHOQLE:
WATER DEPTH (ft bgs): ¢, S DATETIME: \J3v (S5
SYMBOLS: -
. -V Static water
a g S =f = g level
o = €19 g] €| 2 |e B} % Staining/
E 21 & ﬁ ':E 2 % . T{ Odor
G E 2 2 £ G| o
& § & 8 é g < | CONTACTS:
: = | _ Distinct
— Inferred
. Giadational
SUREACE PECRLEWETD AND HLASS HEBRTS
>anDY STt (e EAME e {RowWN WET TO

SATORATED W/ DEPTH . 10y) PLASTELSTY . IS 2070 VEAY

EONE  GRATHNED SARD v.}/ AN ELASS FRAGIENTS

RUSTED METAL AND ALASS DERRES

o R

1Mo/ ER LB 3

SRONEE. REFUSRL. AT -3.@ FT. has

/.
4 //
s
V
5 /
_Z
z
ot
] ~ &
vl
-~
J
7 g
e !"{T’ -
B //
s /.
/
Z
9 Z
Z
v
10 .
DS.0309.15133
TETRA TECH EM INC.




Date: 1/31/2000

LITHOLOGIC BORING LOG Sheet1of |

PROJECT: CTO 309 NWSDB CONCORD

PROJECT MANAGER: Cindi _Rosc

\

|

CLEAN II | SITE ID: Concord - TBB BORING ID: D% @ @i—‘ ;
CHARGE NO.: G0069-309B0101 s

|

PROJECT TASK: Tayloi‘ Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/2000

BY: Richard Vernimen

WEATHER: partly cloudy, cool, ~60°F

|
MATERIAL: native soil :
BEGINBORING: 4¢3 FINISHBORING: |{[S~ |

TOTAL DEPTH (fibgs): 3.

LOCATION OF BOREHOLE: !

WATER DEPTH (fibgs): (.5

DATEMTIME: j1\S

SYMBOLS:
. . V Static water
s | g |3 d. | |8,
R RIEED I
& £ z |2 EE AR
& 05?5"]505 2 | CONTACTS:
. 3 = | __ Distinet
- Inferred
™. Gradational :
SNRERCEINTLETATION AND SCME GLASS TRAEMENTD
o Q- K7 sandy STLT (i) w/isTTi€ €AY AND mochd
F7I6LASS BND RISTED merAy DEBRTS  HARK SRoNN, WET
| {30 SATORKTED | hOus PR AST IO =30 Fo
GOINERY PTNT - RATMNEY & SoMEROOT MATERTAL
§JOATORATED AT @.F FT oS
A8 ] .
285387 westid [~85%) DLALS FRREMENTS ARD
2 SJRUSTY meval DEBRTS of opndY STLT () AS
TIRRONE !
213
%

SHONEYL- REFUSAL. AT .0 ET. BES A4 DIEFTooTY
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Date: /3172000

LITHOLOGIC BORING LOG Sheet 1of |

PROJECT: CTO 309 NWSDB CONCORD

CLEAN i SITE ID: Concord - TBR BORING ID: DREIS

PROJECT MANAGER: Cindi

Rose

CHARGE NO.: G0069-30580101

PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/2000

BY: Richard Vernimen

MATERIAL: native soil

WEATHER: partly clotidy, cool, ~60°F

BEGINBORING: |\ 2.¢ FINISH BORING: 113 ¢

TOTAL DEPTH (ft bgs): 2. (‘b LOCATION OF BOREHOQLE:
WATER DEPTH (ftbgs):  pya DATE/TIME:
SYMROLS: -
: V Stafic water
a g @ o e a fevel
I i - g€ |5 |2 & Staining/
& 2 S8 38 2| E€ 15Tl Odor
& € |5 |88zl l8l%
g (213932 3]|%° 8! conracts:
o = [ [ZR s s
3 = | __ Distinet
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[~ Gradational
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LITHOLOGIC BORING LOG

Date: 173172000 Sheet 1 of |
PROJECT: CTO 309 NWSDB CONCORD CLEAN II SITE ID: Concord - TBB BORING ID: DE obb
PROJECT MANAGER: Cindi Rosc CHARGE NO.: G006%9-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vermnimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~—60°F BEGIN BORING: 1114 s FINISH BORING: ] I 5
TOTAL DEPTH (ft bgs): .S LOCATION OF BOREHOLE:
WATER DEPTH (it bgs): N DATEMIME:
SYMBOLS: h
V Static water
a g = H o - B level
3 E |g| 885 |2 |a|E] summw
£ 2 | E1994 8|8 |35 o
& E z | g2 2| € |6im
v 1z Y124 & | CONTACTS:
: 2 (] Distinct
ks —
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Date: 1/31/2000 LITHOLOGIC BORING LOG Sheet 1 of |

PROJECT: CTO 309 NWSDB CONCORD . CLEAN Il | SITEID: Concord - TBB BORING ID: i ey 7
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil .
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: {3 FINISH BORING: } )4 ¢)
TOTAL DEPTH (fibgs):  {, S LOCATION OF BOREHOLE:
WATER DEPTH (ftbgs):  pp DATE/TIME:
SYMBOLS: B
. V Static water
[ 2 o = g level
5 E o) g g a2 .gg*smining/
g 2 1&g 21 EE[Z]| Odor
& Elz|883¢8l88)¢
@tz g 2| & & | CONIACTS:
= | _ Distinct
= — Inferred
. Gradational
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JICLANEY STET ML) o/ TRACE vERy FIME-GRATANED
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Date: 1/31/2000 ' LITHOLOGIC BORING LOG Sheot 1 of §__
PROJECT: CTO 305 NWSDB CONCORD CLEAN T SITE ID: Cencord - TBB BORING ID: Lhedd
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101

PROJECT TASK: Taylor Bivd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil

WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: 4 158 FINISH BORING: 3 S@

TOTAL DEPTH (ft bgs):  },.5

LOCATION OF BOREHOLE:

WATER DEPTH (ft bgs): N DATE/TIME:

Sample ID
Sample Time
Drtive Interval
Lab Sample

Recovered Interval

Depth (ft bgs)

OVM (ppm)
Blows per ft
Graphic
USCS Soil Type

SYMBOLS:
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level
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LITHOLOGIC BORING LOG

Date: 1/31/2000 Sheet 1 of
PROJIECT: CTO 309 NWSDE CONCORD CLEAN 11 | SITE ID: Concord - TBB BORING ID: DRABOGI
PROJECT MANAGER.: Cindi Rose CHARGE NO.: G0063-309B0101
PROJECT TASK.: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vemimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly clotdy, cocl, ~60°F BEGIN BORING: W35 FINISH BORING: jy HE
TOTAL DEPTH (ft bgs): V5 LOCATION OF BOREHOLE:
WATER DEPTH (ftbgs):  N@ DATEMIME:  .—
SYMBOLS: h
V Static watcr
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Date: 1/31/2000

LITHOLOGIC BORING LOG

Sheet 1 of _\ !

PROIECT: CTOQ 309 NWSDB CONCORD CLEAN [i | SITEID: Concord - TBB BORINGID:  hB@\§ ;
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-30980101 R
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: 4% FINISH BORING: 143§
TOTAL DEPTH (it bgs): 1.5 LOCATION OF BOREHOLE:
WATER DEPTH (ft bgs): NA DATE/TIME:
SYMBOLS: -
. V Static water
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LITHOLOGIC BORING LOG

Date: 1/31/2000 Sheet 1 Of_L
PROJECT: CTC 309 NWSDR CONCORD CLEAN II SITE ID: Concord - TBBE BORING ID: DB
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Bivd. Bridge Site Debris Borings LOGGED BY: Richard Vemimen
BACKFILL DATE: 1/31/2000 BY: Richard Vemimen MATERIAL: native soil
WEATHER.: partly cloudy, cool, ~60°F BEGIN BORING: 1130 FINISH BORING: i i"l@
TOTAL DEPTH (ftbgs): 2. LOCATION OF BORENOLE:
WATER DEPTH (ft bgs): A DATE/TIME:
SYMBOLS: h
V Static water
o g = 2 @ b3 level
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Date: 1/31/2000 LITHOLOGIC BORING LOG Sheet1of Y
PROJECT: CTO 309 NWSDB CONCORD CLEAN 1I SITE ID: Concord - TBE BORING ID: b%CD\ 3
PROJECT MANAGER: Cindi _Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2006 RY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F ‘BEGIN BORING: 1 FINISH BORING: 1{5°(:
TOTAL DEPTH (fibgsy: 2.5 LOCATION OF BOREHOLE:
WATER DEPTH (it bgs). @ DATE/TIME:
SYMBOLS: b
' V Static watcr
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LITHOLOGIC BORING LOG

Date: 1/31/2000 Sheet1of )
PROJECT: CTO 305 NWSDB CONCORD CLEAN I SITE ID: Concord - TBBE BORING 1D: bB@‘ 2
PROJECT MANAGER: Cindi _Rosc CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: Ry FINISH BORING: 1} 535
TOTAL DEPTH (ft bgs): 2.0 LOCATION OTF BOREHOLE:
WATER DEPTH (fibgs): @5, S DATETIME: {455
SYMBOLS: B
V Static water
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Date: 1/31/2000

LITHOLOGIC BORING LOG

Sheet1of 1

PROIJECT: CTO 309 NWSDB CCNCORD CLEAN I | SITE ID: Concord - TBB BORINGID: DR M g
PROIECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vemimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING:  {43f FINISH BORING: 1HH G
TOTAL DEPTH ({ft bgs): LS LOCATION OF BOREHOLE:
WATER DEPTH (ft bgs): A DATETIME:
SYMBOLS: "
. Y Static water
) 2 & 2 = g level
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Date: 1/31/2600 LITHOLOGIC BORING LOG Sheet 1 of |
PROJECT: CTO 309 NWSDB CONCORD CLEAN iI | SITEID: Concord - TBB BORINGID:  ppgis
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309R0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vemimen MATERIAL: nalive soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: H3e FINISH BORING: 1943
TOTAL DEPTH (ftbgs): 5 LOCATION OF BOREHOLE: ;
WATER DEPTH (ftbgs): N\ DATE/TIME: |
SYMBOLS: -
V Static water
a g s '§ o = b level
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Date: 1/31/200¢

LITHOLOGIC BORING LOG

Sheet | of }

PROJECT: CTO 309 NWSDB CONCORD CLEAN 1T { SITEID: Concord- TBB BORING ID- DRG 1 b
PROJECT MANAGER: Cindi Rose CHARGE N0Q.: G006%-309B010t
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vermimen
BACKFILL DATE: 1/31/2000 RY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, —60°F ' BEGIN BORING: W15 FINISH BORING: j&%s
TOTAL DEPTH (fibgs): . § LOCATION OF BOREHOLE:
WATER DEPTH (ft bgs): ~NA DATE/TIME:
SYMBOLS: -
. o V Static water
fa 2 o - a level
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Date: 1/31/2000 LITHOLOGIC BORING LOG Sheet1of _}
PROJECT: CTO 309 NWSDB CONCORD ' CLEAN II SITE ID: Concord - TBB BORING ID: DBCb\?
PROJECT MANAGER: Cindi Rgsc CHARGE NOG.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vemimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: 1;_5;5?5 FINISH BORING: 12 \(})
TOTAL DEPTH ({ft bgs): 2.0 LOCATION OF BOREHOLE:
WATER DEPTH (ftbgs): N4 DATE/TIME:
SYMBOLS: -
V Static water
a g H H o - g level
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Date: 1/31/2000

LITHOLOGIC BORING-LOG

Sheet 1 of |

PROJECT: CTOQ 309 NWSDB CONCORD CLEAN 11 SITE ID: Concord - TBB BORINGID: hE® 19
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 RY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: 2,45 FINISH BORING: |3 \§
TOTAL DEPTH {(fi bgs): 2.0 LOCATION OF BOREHOLE:
WATER DEPTH (ftbgs): DATE/TIME:
SYMBOLS: h
V Static water
o g k= k> = & level
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Date: 1/31/2000

LITHOLOGIC BORING LOG Sheet1of |

PROJECT: CTO 309 NWSDB CONCORD

CLEAN I SITE ID: Concord - TRB BORING ID: BAD Ve

PROJECT MANAGER: Cindi Rose

CHARGE NO.: G0069-305B0101

PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vernimen

BACKFILL DATE: 1/31/2000

BY: Richard Vernimen

MATERIAL: native soil

WEATHER: partly cloudy, cool, ~60°F

BEGIN BORING: HH D FINISH BORING: iSOP

TOTAL DEPTH (ft bes): 5.0

LOCATION OF BOREHOLE:

WATER DEPTH (ft bgs):

D .0 DATE/TIME: 1/5; 15ap
SYMBOLS: i
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Date: 1/31/2000

LITHOLOGIC BORING LOG Stect L of

PROJECT: CTO 309 NWSDB CONCORD

CLEAN. X SITE ID: Concord - TBB BORING 1D: b%@ ;\@

PROJECT MANAGER: Cindi Rose

CHARGE NO.. G0069-309B0101

PROJECT TASK: Taylor Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vemimen

BACKFILL DATE: 1/31/2000

BY: Richard Vemnimen

MATERIAL: native soil

WEATHER: partly cloudy, cool, ~60°F

BEGIN BORING: [ 34 FINISH BORING: }3—“ )

TOTAL DEPTH (ft bgs): 3, B

LOCATION OF BOREHOLE:

WATER DEPTH (ft bgs): 4, [en)

DATE/TIME: \—'_’,‘./1:-“({_,

Samplc ID
Sample Time

OVM (ppm)

Drxlve Interval

Regovered Interval

Lab Sample

Blows per

Depth {ft bgs)

Graphic

USCS 3oil Type
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Date: 1/31/2000

LITHOLOGIC BORING LOG Sheet 1 of _§

PROJECT: CTO 309 NWSDB CONCORD

CLEAN 11 SITE ID: Concord - TBB BORING ID: D8 oy

PROJECT MANAGER: Cindi Rose

CHARGE NO.: G0069-309B0101

PROJECT TASK: Taylof Blvd. Bridge Site Debris Borings

LOGGED BY: Richard Vemimen

BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: |43 FINISH BORING: 153§
TOTAL DEPTH (ft bgs): 2.0 LOCATION OF BOREHOLE:
WATER DEPTH (ft bgs): 0.5 DATETIME: \1y3¢
SYMBOLS: )
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Date: 1/31/2000 LITHOLOGIC BORING LOG Sheet1of |
PROJECT: CTO 302 NWSDB CONCORD CLEAN 11 | SITEID: Concerd - TBB BORINGID: g 33
PROJECT MANAGER: Cindi Rose CHARGE NO.: G0069-309B0101
PROJECT TASK: Taylor Bivd. Bridge Site Debris Borings LOGGED BY: Richard Vernimen
BACKFILL DATE: 1/31/2000 BY: Richard Vernimen MATERIAL: native soil
WEATHER: partly cloudy, cool, ~60°F BEGIN BORING: 1 FINISH BORING: |~ 3.4
TOTAL DEPTH(ftbgs): 3 § LOCATION OF BOREHOLE:
WATER DEPTH (ft bgs): 5 DATETIME:  \nag /i-3%
/ -
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C.1 ARSENIC

Arsenic is a naturally occurring element that is widely distributed in the environment and is used in
metallurgy to harden copper, lead, and alloys and in the manufacturé of certain types of glass.

Historically, some forms of arsenic have been used as pesticides.

Arsenic is present in the environment in both inorganic and organic forms. The bioavailability and
toxicity of arsenic are dependent upon the chemical and physical forms of arsenic, the exposure route,
and the species of concern. Inorganic arsenic is present in the environment in two major forms, arsenate
(As5+) and arsenite (As3+). In the environment, arsenate is more abundant and biocaccumulates more
rapidly than arsenite; however, arsenite is the more toxic form (Sadiq 1992). Any environmental
conditions that promote an increasc in arsenite concentrations will increase the toxicity of arsenic in the
environment. The oxidation-reduction environment is the most important environmental parameter that
affects the bioavailability of arsenic. Reduced conditions in the environment cause the ratio of arsenite to
arsenate to increase, thus increasing the toxicity of arsenic in the environment. In addition to oxidation-
reduction, the pH of the aquatic environment influences the toxicity of arsenic. As the pH of the water

mcereases, the toxicity of arsenic decreases as more arsenate is produced (Sadig 1992).

Marine organisms accumulate more arsenic than freshwater organisms. Arsenate is more readily
bicaccumulated than arsenite (Sadiq 1992). Bioconcentration factors (BCF) experimentally determined
for arsenic appear to be relatively low. The methylated species of arsenic are efficiently transferred in the
food chain (Eisler 1988a); however, it does not appear to be biomagnified through the food chain (Eisler,
1088a; Callahan and others 1979; EPA 19822 and 1983e, as cited in ATSDR 1993b).

PLANTS

Terrestrial plants may accumulate arsenic by root uptake from the soil or by absorption of airborne
arsenic deposited on the leaves. Certain species of plants may accumulate substantial levels of arsenic
(Shaw 1990). Soil concentrations of arsenic have been known to reduce crop plant yields (NRCC 1978,
as cited in Eisler 1988a). If the roots of the plant absorb excess arsenic, the plant will stop growing and
developing (NRCC 1978, as cited in Eisler 1988a). The chemical form of arsenic absorbed by plants will
determine the type of toxic effect plants will have when exposed. Effects can range from inhibition of

C-1 DS.0309.15133



light activation, wilting, chlorosis, browning, dehydration, and death (National Academy of Science
[NAS] 1977, as cited in Eisler 1988a).

Marine phytoplankton have the ability to bioconcentrate inorganic arsenic to high levels, then transform
them to methylated arsenic. The methylated species are efficiently transferred in the food chain

(Eisler 1988a); however, it does not appear to be biomagnified through the food chain (Eisler 1988a;
Calla.hé.n and others 1979; EPA 1982a and 1983e, as cited in ATSDR 1993b).

INVERTEBRATES

Arsenic has been used as a pesticide in the past. Arsenic may reduce growth and metabolism of s0il
microbiota, reduce numbers of bacteria and protozoans, and may adversely affect earthworms to reduce

their numbers in the soil (NRCC 1978, as cited in Eisler 1988a).

AMPHIBIANS AND REPTILES

Very little information was available on the effects of arsenic on amphibians and reptiles. One report
states, however, that developing toad embryos exposed to arsenic concentrations observed that 50 percent

of developing embryos died or were malformed (Eisler 19882).

FISH AND AQUATIC ORGANISMS

Arsenic can produce both carcinogenic and mutagenic effects in aquatic organisms (Eisler 1988a). Toxic
effects of arsenic in fish include impaired behavior, reduced growth, lack of appetite, and failure to
metabolize food (Eisler 1988a). The chemical form of arsenic, the type of organism, and the orgauism’s
life stage all influence the organism’s susceptibility to arsenic compounds. In general, the carlier life

stages and smaller organisms are more sensitive to arsenic concentrations (Sadiq 1992).

In addition to the stage of development of an organism, the toxic effect of arsenic is influenced by the
type organism. Marine organisms accumulate more arsenic than freshwater organisms. Bioaccumulation
of arsenic in marine organisms is influenced by the amount of arsenic in sea water and is further

influenced by the marine organism’s feeding habits. Bottom feeders appear to be more sensitive to
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arsenic concentrations than other types of fish (Sadig 1992). This is because bottom feeders filter the
water column and the fine particulate matter in the water for food. Arsenic in the fine particular matter is
incidentally ingested during this search for food. As a result, bottom feeders, such as molluses,
accumulate more arsenic in their soft tissue than fish (Sadiq 1992). Fish on the other hand do not have to
filter the water column for food, and as a result, the main route of uptake occurs when they filter the

water column for oxygen with their gills. This filtering process occurring in the fish gill tissue is the main

route of uptake of arsenic for these types of aquatic organisms (Sadiq 1992).

BIRDS

Some species of birds are more sensitive to arsenic exposure, while others appear to be more tolerant of
arsenic exposure (Fisler 1988a). The acute oral exposure of inorganic arsenic destroys the blood vessel
lining in the gut, which can result in lower blood pressure (Nystrom 1984, as cited in Eisler 1988a). The
acute oral exposure of arsenite in birds was observed to cause hepatocyte damage by arsenic inhibition of
the sodium pump in cells (Nystrom 1984, as cited in Eisler 1988a). Acute effects of arsenite in birds
include, muscular incoordination, debility, slowness, jerkiness, falling, hyperactivity, fluffed feathers,
drooped eyelids, huddled position, unkempt appearance, loss of righting reflex, immobility, and seizures
(Eisler 1988a). Chronic effects include systemic, growth, behavioral, and reproductive problems (Stanley
and others 1994: Whitworth and others 1991; Camardese and others 1990).

MAMMALS

Arsenic is a carcinogen, teratogen, and a possible mutagen. Adverse effects produced by arsenic are
highly dose-dependent. At low levels, arsenic may be an elssential nutrient and substitute for
phosphorous in biochemical reactions (ATSDR 1993b). At high levels, how_ever, arsenic is recognized as
an effective poison. Chronic exposure to low levels of arsenic can produce malaise and fatigue,
gastrointestinal distress, anemia and basophilic stippling, neuropathy, and skin lesions, which can develop
into skin cancer. Water-soluble arsenic is efficiently absorbed from the gastrointestinal tract and
circulated throughout the body. Trivalent arsenic is detoxified in the liver by conversion to methylarsenic
acid and dimethylarsenic acid, which are the principal forms excreted in the urine. The body burden of
arsenic can reach considerable levels because it can be sequestered in nails, hair, bones, teeth, skin, liver,

kidneys, and lungs (ATSDR 1993b). In mammalian species, arsenic is a teratogen that can pass the
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placental barrier and produce fetal death and malformations consisting of exencephaly, eye defects, and
renal and gonadal agenesis (Eisler 1988a; ATSDR 1993b; Domingo 1994).
C.2 BARIUM

Barium is an alkaline earth metal that is widely distributed in the environment and is used to produce
alloys, paints, soap, paper, rubber, ceramics, and glass. Barium is naturally present in plant and animal

tissue and may be an essential element in trace amounts.

The solubility of barivm compounds influences the adsorption and toxicity of these compounds. The
more soluble barium compounds are more easily adsorbed by organisms and may be accumulated in the

skeleton (Amdur and others 1991).

Barium is found mainly in inorganic complexes and is stable in the +2 valence state. Environmental
conditions such as pH, Eh, cation exchange capacity, and calcium carbonate levels in soil will affect the
movement of barium in the environment (ATSDR 1990a). In an aquatic environment, barium will most
likely precipitate out of solution as a BaSO4 or BaCQj insoluble salt, or the barium ion will absorb to

particulate matter (ATSDR 1990a).

Barium can bioaccumulate in terrestrial and aguatic organisms (ATSDR 1990a). Marine plants can
bioconcentrate barium by a factor of 1,000 times the concentration found in the water. Marine animals,
plankton, and brown algae have reported BCFs of 100, 120, and 260, respectively (Bowen 1966;
Schroeder 1970, as cited in ATSDR 1990a). Terrestrial plants bioconcentrate low levels of barium from
the soil (Schroeder 1970, as cited in ATSDR 1990a).

PLANTS

Some plants may accumulate barium from soil. Brazil nuts can accumulate high levels of barium {(Amdur
1991; ATSDR 1990a).

INVERTEBRATES

No information was available on the effects of barium on invertebrates,

C4 DS.0309.15133




AMPHIBIANS AND REPTILES

No information was available on the effects of barium on amphibians and reptiles.

FISH AND AQUATIC ORGANISMS

In the aquatic environment, the most likely route of particulate metals into fish is through the gill, gut, or
skin (Pulsford and others 1992). Very little information was available on the effects of barium on fish
and aquatic organisms. In one study, however, barfum was observed to inhibit chlorine absorption in the

intestine of winter flounder (Chammey and Taglietta 1992).

MAMMALS

In addition to skeletal deposition, ingestion of barium salts can result in gastrointestinal distress, muscular
paralysis, lowered pulse rate, muscle stimulation, and irregular cardiac contractions (Amdur and others
1991). Rats exposed to barium concentrations in their diet showed toxic responses. In both acute and
chronic 01_"a1 exposure scenarios increased blood pressure was observed in exposed rat populations
(ATSDR 1990a). In other acute exposure studies gastrointestinal effects and respiratory weakness were
observed in the exposed populations (ATSDR 1990a). Ovary weight and ovary to brain weight ratios
both decreased as a result of acute oral exposure to barium in rat populations (Borzelleca and others

1988, as cited in ATSDR 1990a). Published data concemning developmental, reproductive, or
carcinogenic effects of barium on mammalian species are very limited (ATSDR 1990a).

C.3 BERYLLIUM

In most types of soil, beryllium is expected to be tightly sorbed onto clay particles (Fishbein 1981, as
cited in ATSDR 1993¢). Beryllium is expected to have limited mobility in scil, although its mobility may
increase as a result of formation of soluble hydroxide complexes in soils of higher pH (Callahan and

others 1979, as cited in ATSDR 1993c).

In aquatic environments, most beryllium is usually present sorbed to suspended matter or to sediment,
rather than in a dissolved form in the water column. Beryllium may precipitate into sediment as a result

of a formation of insoluble complexes and is usually serbed onto clay particles in sediment. A high

C-5 DS.0309.15133



percentage of beryllium is expected to be immobile in water as a result of this association with sediment
particles, aithough at a high pH, the formation of water-soluble complexes with hydroxide ions may
increase the solubility and mobility of beryllium (Callahan and others 1979, as cited in ATSDR 1993c¢).

Bioconceniration of beryllium in fish is not likely because of the low absorption of beryllium from the
water column by aquatic animals. Significant biomagnification of beryllium within the food chain has

not been observed (Fishbein 1981, as cited in ATSDR 1993c).

PLANTS AND INVERTEBRATES

Very little information was available on the effects of beryllium on plants or invertebrates.

AMPHIBIANS AND REPTILES

Very littie information was available on the effects of beryllium on amphibians and reptiles. However, in
a journal article, Jagoe and others (1993) suggest that the toxic effects of bexy]]iﬁm are similar to those by
aluminum. In general, metals induce their toxic effects in the gill surface (skin) of amphibians. Reduced
survival of adult populations of frogs and salamanders has been observed when the study organisms were
chronically exposed to aluminum in the test water (Horne and Dunson 1995). In addition, aluminum

exposure was shown to cause a significant increase in embryonic mortality (Horne and Dunson 1995).

FISH AND AQUATIC ORGANISMS

Very little information was available on the effects of beryllium on fish and aquatic organisms. However,
in 2 journa] article, Jagoe and others (1993) suggest that the toxic effects of beryllium are similar to those
produced by aluminum. In general, metals induce their toxic effects in the gill surface of aquatic
organisms. Like other metals, beryllium affects the physiological processes occurring at the gill surface,
including ion regulation and gas exchange (Jagoe and others 1993). At low concentrations, beryllium
causes gill damage. At higher concentrations effects include development of chloride cell apical crypts,
increased mucus production, microridge loss, epithelial hyperplasia, and fusions of primary lameliae
(Jagoe and others 1993). Beryllium water concentrations were found to cause gill abnormalities and

damage to the fish species studied (Jagoe and others 1993).

BIRDS
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Very little information was available on the effects of beryllium on birds.

MAMMALS

The major toxicological effects of beryllium occur when the compound is inhaled from the air, and
beryllium is then deposited in the lungs of mammals. The mammals that were studied include mice, rats,
rabbits, and monkeys. The toxicological effects of beryllium in the lung include pneumonitis,
hypersensitivity, and chronic granulomatous pulmonary disease (Amdur 1991).

C4 CADMIUM

Cadmium is a naturally occurring element. It is used in the production of nickel-cadmium batteries, metal
plating, pigments,: plastics, synthetics, and alloys. Cadmium in soils may leach into water, especially
under acidic conditions (Callahan and others 1979; Elinder 1985, as cited in ATSDR 1993d), and
cadmium-containing soil particles may be distributed into the air or eroded into water (EPA. 1983, as cited
in ATSDR 1993d). In the aquatic environment, the bioavailability of cadmium is dependent on such
factors as pH, redox potential, water hardness, and the presence of other complexing agents. The most
bioavailable form of cadmium is the Cd2+ ion. An increase in temperature or salinity will increase the
bioavailable form of cadmium and as a result increase the bicaccumulation and toxicity of cadmium fo
aquatic organisms. A decrease in pH will increase the amount of cadmium ions 1n water and increase

bioaccumulation in aquatic organisms (Sadiq 1992).

Cadmium has no essential biological function and is highly toxic to plants and animals. It is a carcinogen
and teratogen, and a suspected mutagen. Cadmium is associated with severe sublethal effects on
reproduction at relatively low environmental concentrations (Eisler 1985a). Aquatic and terrestrial
organisms at all trophic levels bioconcentrate and bicaccumulate cadmium (Eisler 1585a).
Bioconcentration in fish depends on the pH and the organic content of the water (John and others 1987,
as cited in ATSDR 1993d). Although some data suggest that lower trophic levels display
biomagnification of cadmium, the data available on biomagnification, especially for animals at the top of
the food chain, are inconclusive (Beyer 1986; Gochfeld and Burger 1982, as cited in ATSDR 1993d).

PLANTS
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Cadmium is known to be toxic to plants at much lower soil concentrations than other heavy metals.
Cadmium is more readily taken up by plants than other metals (EPA 1981), and as a result, some plants
can accurnulate high levels of cadmium in their developing leaflcts (Morishita and Boratynski 1992).

INVERTEBRATES

Some insects can accumulate large quantities of cadmium without observable adverse effects (Jamil and
Hussain 1992). Certain insects, such as caddis flies, can accumulate high levels of cadmium in their gill
tissue (Sadiq 1992). However, very little information was available concerning the effects of cadmium

on invertebrates.

AMPHIBIANS AND REPTILES

Very little information was available concerning the effects of cadmium on amphibians and reptiles.

FISH AND AQUATIC ORGANISMS

Marine organisms appear more resistant to cadmjum than freshwater organisms. Cadmium accumulates
in the gill tissue of mussels, the digestive glands of scallops, and the liver and kidney of bony fish and
sharks (Loring and Prosi 1986; Bryan and Gibbs 1973; Grimanis and others 1978, as cited in Sadiq
1992). In general, however, cadmium accumulates in the liver and kidney of fish (Sindayigaya and
others 1994; Sadiq 1992). Cadmium has been shown to be highly toxic in aquatic environments and has
been implicated as the cause of deleterious effects on fish and aquatic organisms, including increased
mortality, respiratory disruptions, altered enzyme levels, abnormal muscular contractions, reduced
growth, and rednced reproduction (Eisler 1985a). Cadmium concentrations in water caused damage to
the reproductive organs of fish, a decrease in the survival rate of fish embryos, and a reduction of growth
rates of fry (EPA 1976). Crustaceans appear to be more sensitive to cadmium concentrations, as
compared to fish and molluscs (Phillips 1980, as cited in Sadiq 1992), and younger stages of aquatic life
appear to be more sensitive to cadmium than adults (Sadiq 1992).
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BIRDS

Sublethal effects in birds include growth retardation, nephrotoxicity, anemia, damage to the testicles and
absorptive epithelium of the duodenum, reduced egg production, and effects on calcium absorption

(Scheuhammer 1987).

MAMMALS

In mammalian species, cadmium concentrates in the liver and kidneys and is excreted in the urine at a
very slow rate. The acute toxic effects of cadmium given orally produce nausea, vomiting, salivation,
diarrhea, and abdominal cramps. Immediate death may be caused by shock and dehydration; renal and
cardiopulmonary faiture may cause death a week or so after ingestion. Chronic toxicity effects of
cadmium given orally to rats are decreased motor skills, peripheral neuropathy, weakness, and muscle
atrophy. When inhaled cadmium is a carcinogen that can produce tumors in the lung, trachea, and

bronchus.

Cadmium is a known developmental toxin causing teratogenic and mutagenic effects. Parental doses of
cadmium have been shown to decrease testosterone and produce adverse effects on the testes and prostate
of test animals. Prenatal exposure to cadmium has fetotoxic effects, such as reduced fetal weights
(ATSDR 1993d), and can cause adverse effects during the development of the lung, brain, testes, eye,
and palate (Domingo 1994). It is believed that small amounts of cadmium could affect embryonic DNA
and protein synthesis (Holt and Webb 1987, as cited in Domingo 1994).

C.5 COBALT

Sources of cobalt in the environment are both natural and anthropogenic. Cobalt is naturally present in
soil, freshwater, and scawater. Anthropogenic sources of cobalt include fossil fuel burning, vehicular and
aircraft exhaust, processing of cobalt-containing alloys and chemicals, sewage sludge, fertilizers derived

from phosphate rocks, and copper and nickel smelting and refining (ATSDR 1992a).

Most of the cobalt emitted into the environment settles into the soil or sediment. Cobalt mobility is
dependent on the amount of chelating agents in the soil, the pH, and the redox potential of the soil.

Lower pH levels increase the mobility of cobalt in the soil. Metal oxides, crystalline minerals, and
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natural organic matter in the soil decrease the mobility of cobalt. Cobalt is slightly mobilized by normal
weathering (pH 5 to 8), moderately mobile in the presence of oxidizing sulfide ore, and immobile in

organic-rich environments (Perelman 1967).

In most fresh waters, less than 2 percent of cobalt species are present in the dissolved form in the water
column, while the rest is precipitated or adsorbed on suspended solids and sediments. Under acidic
conditions and in the presence of excess chloride ions or organic and inorganic chelating agents, some
mobilization of cobalt from the sediments may occur (ATSDR 1992a). In these conditions, the formation

of cobalt complexes may increase the amount of cobalt in the water column.

Traces of cobalt are accumulated by microorganisms, higher plants, and animals. Although essential,
excessive intake results in accumulation and toxicity (Considine 1976). Mollusks, crustaceans, and cther
bottom feeders have been reported to accumulate large quantities of cobalt (Jenkins 1980). However, a
study of organisms in Ottawa River sediments, showed no detectable bioaccumulation of cobalt-60
(Evans and others 1988). Bioaccumulation factors for cobalt 611 a dry-weight basis were 100 to 4,000 for
marine fish and 40 to 1,000 for freshwater fish (Smith and Carson 1981). The concentration of cobalt in
normal rat tissues has been shown to range from 0.001 to 0.006 parts per million (ppm) of dry matter
(Considine 1976). Cobalt appears not to bicaccumulate significantly in benthic bottom feeders in
comparison to its concentration is sediment (ATSDR 1992a).

Plant uptake of cobalt from soil is not appreciable. In highly acidic soils and in some higher plants,
however, significant uptake has been observed (ATSDR 19922). The translocation of cobalt from roots
to above-ground parts of plants is not significant in most soils. The soil to plant BCF for cobalt ranges
from 0.01 to 0.3 (ATSDR 1992a). Plant uptake of cobalt is enhanced by low soil pH (HSDB 1994) but
inhibited by complexes formed by oréanic complexing agents such as (EDTA) in soil (Killey and others
1984; McLaren and others 1986). There is little biomagnification of cobalt in animals at higher trophic
levels (Jenkins 1980).

PLANTS

At elevated levels cobalt is a phytotoxin. However, certain plants are known to develop a mechanism of

cobalt tolerance and can grow on serpentinite or ore bodies (Kabata-Pendias and Pendias 1992).
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INVERTEBRATES .

Very little information was available on the effects of cobalt on invertebrates.

AMPHIBIANS AND REPTILES

Very little information was available on the effects of cobalt on amphibians and reptiles.

FISH AND AQUATIC ORGANISMS

Very little information was available on the effects of cobalt on fish and aquatic organisms. Due to a lack
of toxicological data, the EPA has not determined an ambient water quality criterion for cobalt (Diamond

and others 1992).

BIRDS

Very little information was available on the effects of cobalt on birds.

MAMMALS

Cardiomyopathy is the primary adverse effect of cobalt in acutely or chronically exposed animals
(ATSDR 1992a). Additional studies on animals suggest that exposure to high amounts of cobalt during
pregnancy affect fetal health.

Inhalation of cobalt by animals results in respiratory, cardiovascular, hematological, hepatic, renal,
ocular, and body weight effects. Short-term exposure of rats to high levels of cobalt in air results in lung
damage and death. Short-term exposure of rats, guinea pigs, hamsters, and pigs to lower levels of cobalt

in air results in lung damage and increased red blood cells.

Testicular atrophy was reported in rats and mice exposed to cobalt concentrations in air (ATSDR 1992a).
Similarly testicular degeneration and atrophy have been reported in rats exposed to cobalt concentrations

in water (ATSDR 1992a).
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Stunted growth and decreased survival of offspring is noted in study rats exposed to cobalt in their diet
from the third trimester of gestation through lactation (Domingo and others 1985). Rodent fetal growth
and development, however, were not adversely affected by gestation-only exposure to high cobalt levels
(Paternian and others 1988; Seidenberg 1986), so the stunted growth and decreased survival of offspring
may be attributable to cobalt transfer through milk.

The rate of absorption of ingested cobalt is variable, depending on such factors as chemical form,
nutritional state of body, and preexisting foods in stomach (ATSDR 1992a). Study rats absorbed 30 to 40
percent of the administered dosc (Hollins and McCullogh 1971; Taylor 1962).

C.6 COPPER

Copper is a naturally occurring element that is widely distributed in the environment. Copper is the main
component of alloys, which include brass, bronze, and gun metal. Copper is an essential trace mineral

nutrient and a toxicant (ATSDR 1996).

Copper is very mobile under oxidizing and acidic conditions and immobile in organic-rich and reducing
environments. Adsorption increases with pI and with higher organic matter content, In aquatic systems,
copper binds primarily to organic matter and forms complexes with both organic and inorganic ligands
(mainly with calcium carbonate) that settle out in sediments (Kirk-Othmer 1965). Under normal pH and
redox conditions, copper tends to be present in sediments in the form of organic complexes and

coprecipitates with iron oxides, manganese oxides, and cupric carbonate complexes.

Copper is an essential nutrient, and under homeostatic control, biomagnification is not a significant fate
process for copper. Bioaccumulated copper is stored in the liver, kidney, bone marrow, and hair
(Hammond and Beliles 1980, as cited in Talmage and Walton 1991). Pish can bioconcentrate copper
with BCFs ranging from the tens to the hundreds. Mollusks have BCFs for copper that range up to
30,000 (Perwack and others 1980; Chapman and others 1968; Raymont 1972).

PLANTS

Based on yield reductions of 14 to 28 percent in agronomic and grassland plants, 100 milligrams per

kilogram (mg/kg) of total copper in the soil is considered to be a threshold concentration for toxicity to
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plants (EPA 1987 and Bengtsson and Tranvik 1989, as cited in International Copper Association [ICA]
1992).

INVERTEBRATES

Based on yield reductions of 14 to 28 percent in agronomic and grassland plants, 100 mg/kg of total
copper in the soil is considered to be a threshold concentration for toxicity to soil invertebrates (EPA
1987 and Bengtsson and Tranvik 1989, as cited in ICA 1992). Copper is used as an ingredient in many
fungicides and insecticides applied on agricultural crops (Meister 1995).

AMPHIBIANS AND REPTILES

Copper is highly toxic to amphibians. Environmental conditions, including pH and water hardness, and
the life stage of the amphibian exposed both affect the organism’s sensitivity and adverse response to
exposure to metal concentrations in water. Although the information concerning amphibians and metal
toxicity is limited, it is believed that the primary mechanism of action of metal-induced toxicity and low
pH environments is body loss of sodium across the gill surface (MacDonald and Wood 1993, as cited in
Horne and Dunson 1995). Tadpoles were adversely affected when exposed to aqueous copper
concentrations (Bayliss 1924, as cited in Owen 1981). Copper is toxic to certain types of frogs and
salamanders during both acute and chronic exposure studies, causing embryonic curling, body loss of
sodium, and mortality (Home and Dunson 1995). Copper induced mortality more quickly in high pH and
low water hardness environments (Horne and Dunson 1995). The earlier life stages of amphibians appear

to be more sensitive to copper toxicity (Home and Dunson 1995).

No data were found on the effects of copper on reptiles.

FISH AND AQUATIC ORGANISMS

Copper is highty toxic in aquatic environments and is a priority pollutant (EPA 1992). Copper is toxic to
many fish and aquatic organisms, including mussels, stripped bass, bluegill, and carp. The gill is the
primary organ for concentrating copper in aquatic organisms. Copper is mainly accumulated in the gill,

liver, filaments, stomach, and intestine (Harvey 1978, as cited in Owen 1981). Copper concentrations can
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significantly affect the hatchability of fish eggs and reduce the growth of fry (EPA 1976). The species of
the organism and the organism’s age influence the toxicity characteristics of copper. In general, vounger

organisms are affected at lower concentration levels,

BIRDS

Copper can have toxic effects on birds. Diets containing elevated copper levels can slow the growth rate,

diminish egg production, and cause developmental abnormalities in different avian species (Owen 1981).

MAMMALS

The toxic effects of copper have been studied on many animals, including cats, dogs, cattle, sheep, rats,
mijce, horses, guinéa pigs, pigs, and monkeys. Different species of animals display varving levels of
sensitivity to copper. However, the main organ affected by exposure to copper is the liver where copper
primarily accumulates in the subcellular organelles causing liver cirthosis. In addition to liver cirrhosis,
copper exposure can cause necrotic kidney tubules and brain damage (Owen 1981). The acute toxic
effects of copper given orally include gastrointestinal irritation, vomiting (including blood), low blood
pressure, jaundice due to liver necrosis, and coma. Chronic exposure to copper can cause accumulation

of copper in the body leading to lesions in the liver, brain, and eye and hemolytic anemia.

C.7 LEAD

Lead has been characterized as a poison for centuries, and environmental pollution from lead is well
documented (Eisler 1988b). Lead has been used in the production of solder, pipes, paint, ceramics,
roofing materials, caulking, and ammunition and a gasoline additive. From a geochemical perspective,
lead is ubiquitous and occurs in rocks, soils, water, plants, animals, and air. Lead is neither essential nor
beneficial to living organisms, and all data show that its metabolic effects are adverse. Lead is a mutagen
and a teratogen. When it is absorbed in excessive amounts, lead also is carcinogenic or cocarcinogenic,
impairs reproduction, adversely impairs liver and thyroid functions, and interferes with resistance to
infectious disease (EPA 1979, as cited in Eisler 1988b). In general, lead is toxic in most of its chemical

forms and can be incorporated into the body via inhalation, ingestion, dermal absorption, and placental
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transfer. Lead is a poison that accumulates in the body, and once the amount in the body reaches a
certain level, it starts to affect behavior as well as the hematopoietic, vascular, nervous, renal, and

reproductivé systems (Eisler 1988b).

The biological availability and fate of lead in soil is affected by such factors as soil pH, organic content,
ion-exchange characteristics, and the amount of lead in the soil (NSF 1977, as cited in ATSDR 19931).
Plants and animals may bioconcentrate and bioaccumulate lead; however, biomagnification has not been
well documented. Several studies have shown that invertebrates can accumulate lead in their tissues;
however, the variability in the extent of lead bioaccumulation suggests much interspecies variation in the
mechanisms of lead uptake. Organolead compounds, such as trialkyl and tetraalky!l lead compounds, are
more toxic than inorganic forms and have been shown to bioconcentrate in aquatic organisms, as do
inorganic lead cox:hpou.nds. High accumulations of lead from ambient sea water by marine plants are well
documented. Although lead is bioconcentrated from water, little evidence suggests that it is transferred
through the food chain (Wong and others 1978, Branica and Xonrad 1980; Settle and Patterson 1980, as
cited in Eisler 1988b). Lead concentrations tend to decrease with increasing trophic level in both detrital
and grazing food chains in freshwater and marine habitats (Wong and others 1978; Stewart and Schulz-
Baldes 1976, as cited in Eisler 1938b).

PLANTS

Lead is not essential for plants, and excessive amounts can cause growth inhibition as well as reduced

photosynthesis, mitosis, and water absorption (Demayo and others 1982, as cited in Eisler 1988b).

INVERTEBRATES

A concentration of 12,800 mg/kg of lead in soil is associated with reductions in natural populations of
decomposers, such as fungi, earthworms, and arthropods (Beyer and Anderson 1985, as cited in
Eisler 1988b).

AMPHIBIANS AND REPTILES

Environmental conditions, including pH and water hardness, and the life stage of the amphibian exposed,

affect the organism’s sensitivity and adverse response to exposure to metal concentrations in water.
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Although the information concerning amphibians and metal toxicity is limited, the primary mechanism of
action of metal-induced toxicity and low pH environments is believed to be body loss of sodium across
the gill surface (MacDonald and Wood 1993, as cited in Horne and Dunson 1995). Reduced rates of
learning acquisition and retention were observed in tadpoles exposed to lead water concentrations
(Strickler-Shaw and Taylor 1989, as cited in Freda 1991). Very little evidence has been published on the
effects of lead and amphibians; however, lead may be imporiant as a toxicant to developing embryos

(Horne and Dunson 1995).

FISH AND AQUATIC ORGANISMS

Lead is toxic to most aquatic organisms; however, the adverse effects are modified by environmental
conditi:ons. Fish continuously exposed to toxic concentrations of waterborne lead show various signs of
lead poisoning, including spinal curvature, anemia, degeneration of the caudal fin, destruction of spinal
neurons, reduced ability to swim against a current, destruction of the respiratory epithelium, muscular
atrophy, paralysis, renal pathology, growth inhibition, retardation of sexual maturity, testicular and
ovarian histopathology, decreased survival rate of {ry, and death (Eisler 1988b; EPA 1976).

BIRDS

Absorbed lead produces a variety of effects in avian species, including damage to the nervous system,
muscular paralysis, inhibition of heme synthesis, damage to kidneys, damage to the liver, and death
(Mudge 1983, as cited in Eisler 1988b). Sublethal lead exposure may also have adverse effects of
reproduction in some avian species by decreasing plasma caleium, inhibition of growth, and reduced

hatchability of chicks.

MAMMALS

Lead can have multiple effects in mammalian species. Lead may cause damage to the nervous system,
hematological effects, kidney disfunction, sterility, abortion, neonatal mortality, growth retardation,
delays in maturation, and reduced body weight (Amdur and others 1991; Eisler 1988b). Younger
mammals may have greater sensitivity to lead toxicity due to their developing biood brain barrier.
Developing capillaries in the brain allow lead levels in the blood to be transported to newly formed

components of the brain (Amdur and others 1991).
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C.8 MANGANESE

Manganese is a naturally occurring substance found in many types of soil. Manganese is an essential
trace mineral with many oxidation states. Although its primary use is in iron and copper alloys, it is also

used in dry cells, matches and pyrotechnics, fossil fuels, and a variety of chemical processes.

Manganese metal has four different oxidation states (2+, 3+, 4+, and 7+). The specific chemical form is
determined by environmental factors such as pH, Eh, microbial activity, and available anions

(ATSDR 1991). The most common form of manganese is present in the divalent form (MnZ2-+)

(EPA 1984a, as cited in ATSDR 1991). The ability of manganese to adsorb to soil and sediment depends
on the organic content present in the soil or sediment and the ion exchange capacity of that mediom
(Curtin and others 1930, Hemstock and Low 1953, Kabata-Pendias and Pendias 1984, McBride 1979,
and Schnitzer 1969, as cited in ATSDR 1991). As a result soil adsorption values range from 0.2 to
10,000 milliliters per gram (mL/g).

Manganese that is present in water may be bioconcentrated by lower trophic levels (ATSDR 1991).
Manganese BCFs have been reported as 2,500 to 6,300 for phytoplankton, 300 io 5,500 for marine algac,
800 to 830 for intertidal mussels, and 35 to 930 for coastal fish (Folsom and others 1963, as cited in
ATSDR 1991). In another study, BCFs were similarly reported as 10,000 to 20,000 for marine and
freshwater plants, 10,000 to 40,000 for invertebrates, and 100 to 600 for fish (Thompson and others 1972,
as cited in ATSDR 1991). Although bioconcentration occurs in lower trophic levels, in higher trophic
Jevel receptors, homeostasis is reached, and as a result, biomagnification of manganese in the food chain

is believed to be insignificant (EPA 1984a, as cited in ATSDR 1991).

PLANTS

Manganese concentrations were found to be higher in the sprout stage than in the adult stage of Spartina
alterniflora (Williams and Murdoch 1969). However, manganese concentrations increased to the highest
levels after death. These concentrations and related concentration factors were similar to those found in

terrestrial monacots, marine algae, and submerged grasses (Williams and Murdoch 1969).

INVERTEBRATES
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No data were found on the effects of manganese on terrestrial invertebrates.

AMPHIBIANS AND REPTILES

Very little information was available on the effects of manganese on amphibians and reptiles. In one
study, however, manganese has been observed to alter membrane sodium permeability in amphibians
(Athem 1980, as cited in Power and others 1989). In adult frogs, the highest concentration of manganese
was found to be in the skin (Baudo 1976, as cited in Power and others 1989).

FISH AND AQUATIC ORGANISMS

Reproductive effects, such as a decrease in spermatogenic activity and injury to testis, have been recorded

in fish treated Witﬁ MnSOj4 (Srivastava and Agrawal 1983, as cited in Joardan and Sharma 1990).

BIRDS

Manganese levels in birds were higher in bones, livers, and kidneys than in the brain, heaﬁ, or muscle
(Mahoney 1978). High levels of manganese caused decreased hemoglobin and liver iron levels, mild
anemia, and depressed growth in chicks (Southern and Baker 1983). Reproductive effects were minimal
in birds fed 90 times the normal dietary ievel of manganese (Laskey and Edens 1985).

'MAMMALS

Symptoms that were observed in rats that ingested elevated levels of manganese included a decrease in
weight gain, increase in physical activity, alterations of brain chemicals, slight irritation of the stomach,
and delayed testicular development (ATSDR 1991). In addition, pregnant rats that drank water
containing levels of manganese were observed to have litters that weighed less than normal

(ATSDR 1991). Monkeys that drank water containing elevated levels of manganese became weak, and
their muscles became rigid (ATSDR 1991).

Rats and monkeys that inhaled elevated concentrations of manganese dust developed irritation and
swelling in the Jungs (ATSDR 1991). Monkeys also developed chemical alterations in the brain as a
result of manganese inhalation (ATSDR 1991). Mice that were exposed to elevated concentrations of

manganese in the air were more likely to catch pneumonia and develop behavioral changes
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(ATSDR 1991). The parents who inhaled air concentrations of manganese had increased behavioral
malformations and smaller offspring than those of the control group (ATSDR 1991).
C.9 MERCURY

Inorganic and organic forms of mercury are relatively well characterized within an ecotoxicological
context. Methyl-mercury and other organomercurical compounds (including ethyl- and phenyl-
mercuricals) are among the most toxic organometals in the environment and bioaccumulate through the
food chain (Fimreite 1979). The chemical form of mercury influences its distribution in the body, and the
comparative toxicity data suggest that the organic specics (ethyl- , methyl-, and phenyl-mercury) of the
metal are far more toxic than inorganic mercury (Peterle 1991). In general, methyl-mercury as well as its
metallic (Hg?), mercurous (Hg*), and mercuric (Hg++) form are nonessential and exert their toxicity at

the biochemical level as inhibitors of enzyme-catalyzed reactions and protein synthesis.

Mereury is 2 known mutagen, teratogen, and carcinogen. Its toxicity and environmental effects vary with
its form, dose, and route of ingestion and with the species, sex, age, and general condition of the
organism (Eisler 1987a, Fimreite 1979). Depending on the pH, salt content, and composition of the soil,
mercury usually forms various complexes with chloride and hydroxide ions in the soil (Alloway 1990).
Biotransformation is an important fate process in the environmental partitioning of mercury. Under
favorable conditions, microorganisms in soil and sediment can convert various forms of mercury to
methyl-mercury, which is more available for uptake by various organisms and for transport in the food

chain and more mobile than inorganic forms (Peterle 1991).

Mercury has a high potential for bioaccumulation and biomagnification (Eisler 1987a). Methylated
mercury is the form most readily bioconcentrated and bioaccumulated (Kramer and Neidhart 1975).

‘Biomagnification of methyl-mercury has been documented for both aquatic and terrestrial food chains

(Eisler 1987a). Concentrations of methyl-mercury in higher trophic-level fish have been biomagnified
reportedly on the order of 10,000 to 100,000 times those concentrations found in ambient waters
(Callahan and others 1979). The accumulation of mercury by aquatic organisms is enhanced at elevated
water temperatures, reduced water salinity or hardness, reduced water pH, increased age of the organism,
and reduced organic matter in the medium. Mercury transfer and biomagnification through mammalian

food chains is well documented.
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PLANTS :

Plants take up mercury from the soil in relatively insignificant amounts because roots appeartoactasa
barrier. However, mercury compounds applied to other parts of plants appear to be readily absorbed and
translocated (Adriano 1986).

INVERTEBRATES

Some types of invertebrates can accumulate mercury through the food chain with little or no observable
effects (Jamil and Hussain 1992). In certain types of flies, however, methyl-mercury can alter
chromosomes, causing abnormalities in offspring (NAS 1978 and Khera 1979, as cited in Eisler 1987a).
Mercury concentrations in soil have been observed to cause reduced segment regeneration in worms, and
at elevated levels, cause mortality (Abbasi and Soni 1983, as cited in Eisler 1987a). For marine

invertebrates, mercury was observed to inhibit reproduction (Eisler 1987a).

AMPHIBIANS AND REPTILES

Very little information was available on the effects of mercury on amphibians and reptiles. In one study,
however, frogs did not metamorphose when exposed to mercury concentrations (EPA 1980, as cited in
Eisler 1987a).

FISH AND AQUATIC ORGANISMS

Methyl-mercury appears to be the most toxic form of mercury (MacDonald 1993). Earlier developmental
stages of fish and aquatic organisms are more sensitive to mercury toxicity than the more mature
individuals. The effects of chronically exposed fish and aquatic organisms include loss of appetite, brain
lesions, cataracts, abnormal motor coordination, and behavioral changes. In addition to the chronic
symptoms of mercury toXicity, mercury at comparatively low concentrations adversely affects the
reproduction, growth, behavior, metabolism, blood chemistry, osmoregulation, and oxygen exchange of
marine and freshwater organisms (Eisler 1987a). Mercury is very toxic to aquatic organisms because of
its ability to bind to sulphydryl groups (Sindayigaya 1994). The degree of toxicity is increased in

elevated water temperatures and in reduced salinity environments (Eisler 1987a).
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BIRDS

Sublethal effects of mercury on birds, administered by a variety of routes; include adverse effects on
growth, development, reproduction, blood and tissue chemistry, metzabolism, and behavior (Eis.ler 1987a).
Reproductive effects are noted at low doses loﬁg before the acute effects are noticeable in the exposed
adult populations (Scheuhammer 1987). Significant reproductive effects of chronic dietary inorganic
mercury exposure in birds include delayed testicular development, altered mating behavior, reduced
fertility, reduced survivability and growth in young, and gonadal atresia. Mercury is also transferred to

the egg in avian species, where it has adverse effects on the developing embryo (Peterle 1991).

MAMMALS

Methyl-mercury is the more acutely toxic form of mercury. Mercury can cause adverse neurological,
renal, behavioral, and reproductive effects in mammals. Nephrotoxicity is the most common effect
mercury has on mammals. Acute toxicity responses to the‘orgam'c form of the mefal include ataxia,
aphagia, tremors, and diminished capacities for coordinated movements. In chronic exposures, methyl-
mercury intoxication is characterized by central nervous system and peripheral nervous system
neuropathies (Lindstrom and others 1991, as cited in ATSDR 1994b). Methyl-mercury also exhibits
reproductive effects in both sexes as well as in the developing embryo and fetus (Cagiano and

others 1990). Methyl-mercury can cause other reproductive effects, which include diminished
neurological function and behavioral deficits in newborns (Khera and others 1973).

C.10 MOLYBDENUM

Molybdenum is found in all living organisms and is considered to be an essential or beneficial nutrient.
This element is primarily used in the production of steel alloys, which are used in building aircraft and
weapons. Fossil fuel combustion, smelting, mining, and milling operations have all contributed to
molybdenum contamination in the environment. Molybdenum chemistry is complex and not adequately
understood. In water at a pH of more than seven, molybdenum exists primarily as the molybdate ion; ata
pH of less than seven, various polymeric compounds are formed, including the paramolybdate ion (Busev

1969, as cited in Fisler 1989a). In soils molybdate is sorbed most readily to alkaline, high calcium, and
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high chloride soils. Retention is lowest in low pH, low sulfate soils (Smith and others 1987, as cited in
Eisler 1989a).

Molybdenum interacts toxicologically with other trace elements, especially copper and inorganic sulfates.

In mammals, molybdenum can protect against poisoning by copper, mercury, and probably other metals
and may have anti-carcinogenic properties. However, ruminants are sensitive to molybdenum poisoning,

especially when accompanied by a deficiency in copper or inorganic sulfates (Fisler 1989a).

Very little information on the bioaccumulative potential of molybdenum was found.

PLANTS

Plants readily accumulate molybdate, except in soils with low pH, high sulfate, low phosphate, and high
organic matter content (Gupta and Lipsett 1981, as cited in Eisler 1989a). No toxicity of molybdenum to

field-grown crops has been observed (Soon and Bates 1985, as cited in Eisler 1989a).

INVERTEBRATES

Molybdenum compounds have been used in baits to control termites. These molybdenum baits were fatal
to the termite population; however, the other species of insects including fire ants, beetles, and

cockroaches were unaffected by the bait (Brill and others 1987, as cited in Eisler 1989a).

AMPHIBIANS AND REPTILES

Very little information was available on the effects of molybdenum on amphibians and reptiles.

FISH AND AQUATIC ORGANISMS

Freshwater and marine fish appear to be relatively resistant to molybdenum exposure (Eisler 1989a).
However, rainbow trout eggs exposure to molybdenum for 28 days through day 4 post-hatch caused
mortality at elevated levels. Very Tittle information was available on the effects of molybdenum on

aquatic invertebrates and fish.
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BIRDS

Data are scarce on the effects of molybdenum on avian wildlife under controlled conditions. All studies
on birds have been restricted to domestic pouliry, which appear to be relativély resistant to molybdenum
exposure. At elevated levels, however, molybdenum has been observed to decrease the growth rate of
chicks and turkey poults, reduce egg production, and decrease hatchability (Friberg and others 1975, as
cited in Eisler 1989a).

MAMMALS

Molybdenum is essential in mammalian diets, can protect against poisoning by copper or mercury, and
may be useful in controlling cancer. Almost all studies conducted to date on the effects of molybdenum
under controlled conditions have been on livestock, especially cattle and sheep. Molybdenum poisoning
in ruminants has been observed in livestock (Eisler 1989a). In certain areas of England, cattle and sheep
that grazed in fields that had high levels of molybdenum and low levels of copper and inorganic sulfate
developed molybdenosis (Underwood 1979, as cited in Eisler 1989a). Symptoms of molybdenosis
include: weight loss, diarrhea, and death in extreme cases. Data on the effects of molybdenum on
mammalian wildlife are scarce. All evidence indicates that other mammals besides cattle and sheep are
comparatively tolerant of high dietary intakes of molybdenum (Underwood 1971, Buck 1978, Chappell
and others 1979, and Friberg and Lener 1986; as cited in Eisler 198%a). |

C.11 NICKEL

Nickel is a naturally occurring metal. Nickel is mined for use in electroplating, iron and steel processing,

nickel-cadmium batteries, fuel combustion, and a variety of other applications.

Nickel has many oxidation states: -1, 0, +1, +2, +3, and +4. Ni2*, however, is the most common form
present in the environment (Environment Canada 1994a). Nickel is strongly adsorbed by soil, although
to a lesser degree than lead, copper, and zinc (Rai and Zachara 1984; Alloway 1990). Many forms of
nickel are found in soil, and many factors affect the extent to which these different forms of nickel are
adsorbed, making nickel adsorption highly site-specific. Amorphous oxides of iron, manganese, and clay
minerals are the most imporiant adsorbents of nickel in soil. In alkaline soils, adsorption may be
irreversible, thus limiting nickel’s availability and mobility in these soils. Cations, such as calcium and

C-23 DS.0309.15133



magnesium, reportedly reduce adsorption as a result of competition for binding sites, whereas anions, Iike
sulfate, reduce adsorption because of complexation. Nickel adsorption depends strongly on pH (Rai and
Zachara 1984; Alloway 1990). In an aquatic environment, environmental factors, such as pH, redox
potential, and organic matter content, can affect the fate, transport, and biological availability of nickel
(Environment Canada 1994a).

BCFs for nickel have been reported between 120 and 550 for submerged lichens; 770 and 1,500 for
submerged mosses; 2,000 and 4,500 for Daphnia, 200 to 1,000 for clams, zooplankion, and benthos; and
230 and 330 for fish (Dietz 1973, Cowgill 1976, Mathis and Cummings 1973, and Huichinson and others
1976, as cited in Environment Canada 1994a). Recent studies of nickel levels in voles and rabbits living
on sludge-amended land did not indicate any accumulation of nickel in these herbivores or in the plants
on which they fcdj(Alberici and others 1989, and Dressler and others 1986, as cited in ATSDR 1993g). _
Animals appear to be able to regulate the amount of nickel that is accumulated in the body, and as a
result, biomagnification in upper trophic levels is believed to be insignificant (Environment Canada

1994a).

PLANTS

Nickel tends to be less available in soils than zine or cadmium but is generally more available to plants
than copper (Alloway 1990). The soil chemistry of nickel is relatively simple and is largely based on its
occurrence as the divalent Ni2+. Nickel becomes more soluble with decreasing pH, allowing more nickel
to be bioavailable to plants. The clay content and texture of the soil will also influence the bioavailabiltiy
of nickel to plants. Depending upon these edaphic factors and on nickel’s biolo gical role as a ultra-trace
element, nickel is bioconcentrated by plants; the greatest bioconcentration occurs in soils that have
naturally high levels of nickel where some plants are classified as “hyperaccumulators” (Alloway 1990).
Similar patterns of nickel bioconcentration also occur in highly contaminated soils (for example, near

nickel and copper smelters).

The effects of nickel toxicity on plants include reduced growth of roots and shoots, poor branching,
deformation of plant parts, decreased dry matter production, leaf spotting, abnormal flower shape, mitotic
root tip disturbance, germination inhibition, and chlorosis (Mishra and Kar 1974, Rauser 1978, Mecllveen

and Negusanti in press, as cited in Environment Canada 1994a).
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INVERTEBRATES

Very little information was available on the effects of nickel on invertebrates. However, microorganism
growth and survival were reduced as a result of elevated nickel exposure (Babich and Stotzky 1982, as

cited in Environment Canada 1994a).

AMPHIBIANS AND REPTILES

Nickel exposure in amphibians has been observed to slow down the response time of the potassium
system in myelinated nerve fibers (Arhem 1980, as cited in Power and others 1989). In addition, nickel
has also been observed to alter sodium permeability across cell membranes in amphibians (Arhem 1980,

as cited in Power dand others 1989).

FISH AND AQUATIC ORGANISMS

Nickel is both a carcinogen and a mutagen in the aguatic environment (EPA 1992). The observed effects
of nickel exposure in an aquatic environment to fish and invertebrates include tissue damage,
genotoxicity, and decreased growth (EIFAC 1984, and IPCS 1991, as cited in Environment Canada
1994a). Molluscs and crustaceans appear to be more sensitive to nickel exposure than other aguatic

organisms (Hall 1978, as cited in Environment Canada 1994a).

BIRDS

Elevated dietary concentrations of nickel caused growth inhibition in poultry. The expression of nickel
toxicity is influenced by the age, reproductive status, nutritional content of the diet, and exposure duration
in test organisms. This information should be considered in the interpretation of the risk posed by nickel

to terrestrial wildlife (NAS 1980).

No effects were observed on adult mallards exposed to nickel in their diet. No effects to adult mallards
were observed regarding body weight, histological changes in liver and kidneys, tissue damage, blood
chemistry, egg-laying ability, hatchability percentages, and hatchling survival to 14 days of age (Eastin
and O’Shea 1981, as cited in Environment Canada 1994a). However, mallard ducklings fed diets

containing elevated nickel concentrations up to 90 days were observed to develop tremors and ataxia
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(Cain and Pafford 1981, as cited in Environment Canada 1994a). Newly hatched chickens were also
observed to have slower growth rates as a result of diets containing elevated nickel concentrations (Ling

and Leach 1979, as cited in Environment Canada 1994a).

MAMMALS

Growth inhibition was the primary effect to domestic livestock fed elevated levels of nickel in their diet.
The expression of nickel toxicity was observed to be influenced by the age, reproductive status,
nutritional content of the dict, and exposure duration in test organisms. This information should be

considered in the interpretation of the risk posed by nickel to terrestrial wildlife (NAS 1980).

Rats in a subchronic gavage study of nickel chloride in water experienced lethargy, ataxia, irregular
breathing, reduced body temperature, and discolored extremities (EPA 1994). Inhalation of nickel
subsulfide in rats increased the incidence of lung tumors (ATSDR 1993g). The central nervous system
appears to be the target organ for nickel oral toxicity, while the lung is the target organ for inhalation
exposure. ‘

C.12 SELENIUM

Selenivm is an essential trace element but is harmful at concentrations only slightly higher than the
nutritional requirement (Eisler 1985b). Results of laboratory studies and field investigations with fish,
mammals, and birds have led to general agreement that elevated concentrations of selenium in diet or
water are associated with reproductive abnormalities and growth retardation. Not as extensively
documented are reports of selenium-induced chromosomal aberrations, intestinal lesions, shifts in species
composition of freshwater algal communities, swimming impairment of protozoans, and behavioral

modifications (Eisler 1985b).

In aerobic waters, selenium is present in the selenite (H;SeQ3, HSeO5-1, Se03-2) or selenate (H>SeOy,
HSeOy, Se04-2) quadravalent or hexavalent oxidation states. These chemical species are very soluble,
and most of the selenium discharged into the aquatic environment is transported in these forms to the
ocean. Selenium has a sorptive affinity for hydrous metals oxides, clays, and organic materials. Sorption
by sediments or suspended solids can result in enrichment of selenium concentrations in sediment beds.

Sorption or precipitation with hydrous iron oxides is probably the major control on mobility of selenium
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in aerobic waters. Selenium can be methylated by a variety of organisms, including benthic microflora.
In a reducing environment, hydrogen selenide may be formed. Both the methylated forms and hydrogen
selenide are volatile and may escape to the atmosphere. Formation of volatile selenium compounds in the

sediments can remobilize sorbed selenium (Eisler 1985b).

The current understanding of selenium toxicology indicates that ecological effects are primarily caused
by selenium in the food chain, rather than selenium dissolved in the water column (Philips 1988, and
Luoma and others 1992, as cited in Taylor and others 1992). Once in the water column, selenium enters
the food chain through bioconcentration by phytoplankton, which are then consumed in large quantities
by crustaceans and bivalves. Crustaccaﬁs and bivalves are, in turn, eaten by fish and waterfowl.
Bioconcentration, bioaccumulation, and biomagnification of selenium can increase selenium levels more
than 1,000 fold from water to fish and animals (Saiki and Lowe 1987, as cited in Taylor and others 1992).
The greatest step increase occurs between water and phytoplankton and other aquatic plants; subsequent
steps in the food chain typically increase selenium concentrations by a factor of 2 to 6 (Lemly and Smith
1987, as cited in Taylor a.ﬁd other 1992). BCFs for various species of marine algae range from 16,000 to
337,000, depending on the species and the water column levels (Zhang and others 1990, as cited in
Taylor 1992).

PLANTS

Selenium has been observed to cause growth retardation in freshwater green algae (Hutchinson and
Stokes 1975, Klaverkamp and others 1983, as cited Eisler 1983hb).

INVERTEBRATES

Very little information was available on the adverse effects of selenium on invertebrates.

AMPHIBIANS AND REPTILES

Very little information was available on the effects of selenium on amphibians and reptiles. One report,

however, states that during frog development, cranial and vertebral deformities and lower survival were
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documented when exposed to selenium concentrations (Browne and Dumont 1979; as cited in Eisler
1995).

FISH AND AQUATIC ORGANISMS

In general, selenite is more toxic to earlier life stages, and the degree of the effect is increased with
increasing temperatures (Klaverkamp and others 1983, as cited in Eisler 1985b). Selenium is teratogenic,
and its toxicity depends greatly on. its chemical form (Eisler 1985b). It has been suggested that selenite is
more toxic than selenate and is preferentially concentrated over selenate by mussels (EPA 1990, as cited
in Eisler 1985b). Signs of selenium peisoning include loss of equilibriﬁm, lethargy, loss of coordination,
muscle spasms, protruding eyes, swollen abdomen, liver degeneration and swelling, reduced blood
hcmogllobin levels; increased white blood cell numbers, swollen gill lamella with extensive cellular
vacuolization, and necrotic and degenerating ovarian follicles (Ellis and others 1937, Sorensen 1984, as
cited in Eisler 1985b). Elevated concentrations of selenium were observed to cause reproductive failure,
anernia, reduced hatch, reduced growth, reduced swimming rate, and chromosomal aberrations in aquatic
organisms (Hodson and others 1980, Adams 1976, Bovee and O’Brien 1982, Krishnaja and Rege 1982,
as cited in Eisler 1985b).

BIRDS

Selenium exposure in the diet or drinking water of avian species is associated with reproductive
abnormalities, congenital malformations, selective bioaccumulation, and growth retardation (Eisler
1985b). Selenium has been observed to cause reduced hatcﬁing of eggs, decreased egg weight, decreased
egg production, anemia, and embryo deformation, including deformed eyes, beaks, wings, and feet (Ort
and Latshaw 1978, and Harr 1979, as cited in Eisler 1985b).

MAMMALS

Chronic effects of selenium on mammals include reproductive abnormalities such as congenital
malformations; reduced numbers of young in litters; high mortality of young; infertility among surviving
young in rats, mice, swine, and cattle; and intestinal lesions (Harr 1978, and NRC 1983, as cited in Eisler

1985b).
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Chronic exposure of selenium, known as alkali disease, has been observed in cattle, hogs, and horses that
graze on feed containing elevaied levels of selenium. Adverse effects include deformed hooves, hair
loss, lassitude, articular cartilage erosion, reduced conception, increased reabsorption of fetuses, and
heart, kidney, and liver degeneration (Eisler 1985b).

C.13 SILVER

Silver occurs naturally in the environment in the form of silver nitrate, silver chloride, silver sulfide, or
silver oxide (USPHS 1990). Some industrial discharges can introduce silver compounds into the
environment. It tends to form complexes with inorganic chemicals and humic substances in soils.
Consequently, the mobitity of silver in soils is affected by drainage and erosion potential, the presence of
soil organic matter, oxidation-reduction potential, and pH conditions. Silver tends to be mobile in well-
drained soils. Organic matter complexes with silver and causes it to become immobile. Because silver is
toxic to soil microorganisms and inhibits bacterial enzymes, biotransformation is not expected to be a

significant process (Domsch 1984, as cited in ATSDR 19%0c).

The transport and partitioning of silver in surface waters and soils are influenced by the particular form of
the compound. The major forms of silver in water include the monovalent ion as sulfate, bicarbonate, or
sulfate salts; more complex ions with chlorides and sulfates; and as an integral part of, or adsorbed onto,
particulate matter and aquatic biota (Boyle 1968, as cited in ATSDR 1990c). Sorption is the dominant
process leading to the partitioning of silver in sediments (Callahan and others 1979, as cited in ATSDR
1990c), and pH and oxidation-reduction conditions affect sorption (Anderson and others 1973, as cited in
ATSDR 1990c). When decaying animal and plant material is abundant, siiver strongly precipitates as the
sulfide form or combines with humic materials (Smith and Carson 1977, as cited in ATSDR 1990c).

Silver is bioaccumulated by marine organisms (Nelson and others 1983). There is no evidence that sitver
is biomagnified in terrestrial animals, although this may occur in some aquatic invertebrates (Adriano

1986).

PLANTS

Silver is not considered to be highly phytotoxic; even high concentrations in soil appear to have little or

no effect on plant growth.
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INVERTEBRATES

Very little information was available on the effects of silver on invertebrates.

AMPHIBIANS AND REPTILES

Very little information was available on the effects of silver on amphibians and reptiles.

FISH AND AQUATIC ORGANISMS

Silver is one of the most hazardous trace elements to aquatic species (EPA 1992). The younger life
stages of development appear to be the most sensitive to silver concentrations (Klein-MacPhee and others
1984). Silver concentrations have been observed to cause increased larvae mortality, physical
abnormalities in developing larvae, reduced hatch, and reduced growth in winter flounder larvae (Kiein-
MacPhee and others 1984). Juvenile mussels exposed to silver concentrations exhibited growth
inhibition (Calabrese and others 1984). Silver also has been observed to effect reproductive behavior and

reduce larvae releases from gastropods (Nelson and others 1983).

BIRDS

Very little information was available on the effects of silver on birds.

MAMMALS

Inhalation studies have shown that silver can be absorbed in the Iungs, while ingestion studies have
shown that silver can be absorbed in the gastrointestinal tract (Amdur and others 1991). Once inthe
body, silver can accumulate in the liver, while only a small amount is excreted (Amdur and others 1991).
A decrease in weight gain was observed in rats exposed to silver in drinking water (Matuk and others
1989, as cited in ATSDR 1990c). Intravenous doses of silver to experimental animais caused pulmonary
edema, congestion, and eventual death (Amdur and others 1991).

C.14 THALLIUM
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Thallium naturally occurs in the environment. As a trace metal, thallium co-occurs with other metals and
coal: its release to the environment is frequently coincidental with industrial activities using these raw
materials. Compounds that contain thallium are generally highly soluble in water; hence, thallium may be
biologically active in aqueous solution. When in solution, thallium generally occurs as 2 monovalent
cation. In soil and sediments thallium is generally adsorbed to particulates within the physical matrix.
The bictic and abiotic processes that influence the cycling of thallium in the environment are poorty
understood; however, the biological fate and effects of thallium have been described sufficiently to

evaluate its potential risks in aquatic and terrestrial habitats.

Low levels of thallium may be bioconcentrated in an aquatic environment. Experimental thallium BCFs

have been determined for aquatic vertebrates and invertebrates, and values range between 10 and 1,500.
The majority of these BCFs are reported at less than 100 (Zitko and Carson 1975, Zitko 1975, Barrows
and others 1978, as reported in ATSDR 1992¢). The relatively large range probably represents species
and body size differences in experimental conditions. In terrestrial habitats, plants take up thallium from
the rhizosphere; hence, the potential for its entry into terrestrial food chains exists (Ewer 1988, Sharma
and others 1986, Cataldo and Wildung 1983, as cited in ATSDR 1992c).

PLANTS

When present in the soil in sufficient quantitics, terrestrial vascular plants may bioaccumulate thallinm
(Ewers 1988; Sharma and Singh 1986). Published information on the effects of thallium on terrestrial

microorganisms, plants, and animals is limited (ATSDR 1992c}).

INVERTEBRATES

Various forms of thallium have been used as insecticides. Thallium acetate and thallinm sulfate were

used as ant poisons (Travis 1943).

AMPHIBIANS AND REPTILES

Very little information was available concerning the effects of thallium on amphibians and reptiles;
however, in the aquatic environment, study results indicate that thallium is as acutely toxic as copperon a

weight basis (Zitko and others 1975},
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FISH AND AQUATIC ORGANISMS

Very little information was available concerning the effects of thallium on fish and aquatic organisms;
however, in the aquatic environment, study results indicate that thallium is as acutely toxic as copper on a
weight basis (Zitko and others 1975). In one study, thallium concentrations reduced the percent embryo
hatchability, reduced the growth of fish larvae, and caused mortality in the fish species studied (LeBlanc
and Dean 1984).

BIRDS

Very little information was available concerning the effects of thallium on birds. Thallium has been used
as a poison to confrol predators and rodents. Birds, such as eagles, hawks, magpies, and turkey vultures,
were accidentally poisoned by these baits (Robinson 1948). In one acute toxicity test, eagles were given
a single LDsq dose. Effects included loss of museular coordination, loss of balance, relnctance to move,
loss of appetite, beiligerence, fear-threat displays, falling, debilitation, loss of righting reflex, distress,
breathing complications, and immobility (Bean and Hudson 1976).

MAMMALS

Thallium is very toxic to mammals, and various forms of thallium were once used to control pest
populations in the United States. Species that were poisoned by the pesticide include covotes, dogs,

bobcats, rodents, and other animals (Robinson 1948).

In mammals thallium can affect the heart, lung, liver, kidney, nervous system, and reproductive organs
(ATSDR 1992¢). In rats, exposure to large amounts of thallium for a short period of time can cause heart
malfunctions and death. In smaller amounts, rats that drank water containing chronic levels of thallium
were observed to have damage to their testes and nervous system (ATSDR 1992c).

C.15 ZINC

Zinc is an essential trace elernent for all living organisms, and zinc deficiency can be a problem for both

plants and animals. Zinc is primarily used as a protective coating for metals and used in the production of
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alloys such as bronze and brass. The adverse effects of zinc exposure to animals include growth

retardation, testicular atrophy, skin changes, and poor appetite (Prasad 1979, as cited in Eisler 1993).

Most of the zinc introduced into aquatic environments is eventually partitioned into sediment. Zinc
released from sediment is enhanced under conditions of high dissolved oxygen, low salinity, and low pH.
Dissolved zinc usually consists of the hydrated zinc ion and various organic and inorganic complexes. In

reducing conditions, organically bound zinc typically forms insoluble sulfides (MacDonald 1993).

BCFs vary widely between and within species of aquatic organisms (Eisler 1993). In marine
environments, the most effective zinc accﬁmulators mcluded red and brown algae, ostreid and crassotreid
oysters, and scallops. Invertebrates can bioaccumulate large quantities of zinc (Jamil 1.992), which could
potentially be passed on to higher trophic level consumers. Studies show that bony structures can act as
long-term repositories for zinc (Macapinlac and others 1966). Zinc concentrations have been shown to
increase with increasing trophic levels from phytoplankton to zooplankton, but ndt to fish (Balasubrémian
1994).

PLANTS

Zinc is an essential nutrient for plant growth in small amounts but is toxic to plants at elevated levels.
Zinc can cause significant adverse effects on growth, survival, and reproduction in representative
sensitive species of aquatic plants (Eisler 1993). Elevated levels of zinc in soil can cause mortality in

some terrestrial plants and inhibit photosynthesis in others (Eisler 1993).

INVERTEBRATES

Certain terrestrial and aquatic invertebrates are sensitive to zinc. Reduced growth, inhibited reproduction,
and reduced survival are effects that zinc can have on both terrestrial and aquatic invertebrates (Eisler

1993).
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AMPHIBIANS AND REPTILES

Environmental conditions, including pH and water hardness, and the life stage of the amphibian exposed
both affect the organism’s sensitivity and adverse response to exposure to metal concentrations in water.
Although the information concerning amphibians and metal toxicity is Emited, the primary mechanism of
action of metal induced toxicity and low pH environments is believed to be body loss of sodium across
the gill surface (MacDonald and Wood 1993, as cited in Horne and Dunson 1995). In one study there
were no significant effects of acute and chronic exposures of frogs and salamanders and their larvae to
zinc (Horne and Dunson 1995). In addition, the pH of the aquatic environment had no effect on the
toxicity of zinc unlike the other metals that were studied (Horne and Dunson 1995).

However, another émdy observed that zinc caused significant adverse effects on growth, survival, and
reproduction in representative sensitive species of amphibians (Eisler 1993). In this study, zinc was

shown to cause teratogenic effects to frog embryos (Eisler 1993).

FISH AND AQUATIC ORGANISMS

The gill epithelivm is the primary route of zinc entry into the body of fish (Eisler 1993). Zinc can cause
significant adverse effects on growth, survival, and reproduction in representative sensitive species of
protozoans, sponges, molluscs, crustaceans, echinoderms, and fish (Eisler 1993). Zinc has been shown to

cause teratogenic effects to fish embryos (Eisler 1993).

BIRDS

Different species of birds have varying sensitivities to zinc exposure. Acute effects of zinc in ducks
caused mortality and pancreatic degradation (Eisler 1993). Reduced growth and death were observed in
poultry chicks fed diets containing elevated zinc levels. Younger stages of life appear to be more
sensitive to zinc exposure. The pancreas and bone are primary target organs of zinc in birds (Eisler
1993). Decreased weight gain was observed in Japanese quail, chickens, and turkeys fed diets containing

zinc (NAS 1980).
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MAMMALS

Zinc is relatively nontoxic in mammals; however, excessive zinc intake adversely affects survival of all
tested mammals and produces a wide variety of neurological, hematological, immunological, hepatic,
renal, cardiovascular, developmental, and genotoxic effects (PHS 1989, as cited in Eisler 1993). The
pancreas and bone are primary target organs of zinc exposure in mammals (Eisler 1993). Toxic effects of
zinc can be observed in many domestic animals, including dogs, cats, ferrets, cattle, sheep, and horses, as
-a result of ingesting zinc-containing objects (Eisler 1993). Zinc concentrations in the diet of pregnant rats
and sheep caused increased incidence of hypocuprosis, still births, and fetal resorptions (Ketchenson and

others 1969, and Campbell and Mill 1979, as cited in Domingo 1994).
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APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Sample Location 3098SCS 309SSNS 3098888 309SB05 309SB106 309CSPWSS SB001 SB001
Sample Date 21112000 2112000 2/1/2000 21212000 2/212000 21272000 2/6/1996 2/6/1996
Sample Depth (ft.) 0.00 - 0.50° 0.00 - 0.50° 0.00 - 0.50° 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 2.00-250

Det] Det. Det. Det. : Det. Det] Det. Det.
Analyte Result Lim.Qual.| Result Lim.Qual] Result Lim.|Qual] Result Lim.|Qual] Result Lim.[Qual Result  Lim.JQual. Result  Lim.|Qual. Result  Lim.[Qual.
ALUMINUM 12900 3.98 14300  3.99 13800 3.79 10500 4.64 12400 3.86 7430 419 6970 5 13000 6.6
ANTIMONY 3.02 0.01 J 0.91 0.01 J 0.98 0.01 J 1.12 0.01 J 037 0.01 J 6.72 0.01 J 5.6 045| J 0.59 0.591 UJ
ARSENIC 326 0.1 14.3 0.1 08 0.09 10.4 0.1 7.7 0.1 57 0.1 58.4 0.39 76 0.51
BARIUM 414 0.4 146 0.4 120 0.38 268 0.46 175 0.39 646 0.42 4660 0.08 87.3 0.11
BERYLLIUM 0.28 0.01 0.32 .01 0.31 0.01 048 0.01 _ 0.4 0.01 0.21 0.01 0.03 D.03f U 06 0.04
CADMIUM 2.38 0.02 J 0.46 0.02 J 0.3 0.02 J 1.55 0.02 J 0.31 0.02 J 7.8 0.02 J 0.56 0.56] U 0.07 0.07{ U
CALCIUM 33800 1.99 51300 1.99 31600 1.89 2850 2.32 - . 2780 1.93 10200 2.09 27900 4y J 4000 52| J
CHROMIUM 50.8 0.03 J 381 0.03 J 351 0.03 J 325 0.04 J 29.4 0.03 J 73.4 0.04 J 136 0.11 46.3 0.15
COBALT 11.7 0.004 6.52 0.004] 7.35 0.004 148 0.005 8.88 0.004 15.8 0.005 234 0.11 9.1 0.15
COPPER 130 0.02 J 49 0.02] J 725 0.02 J 49 0.03 J 21.7 0.02 J 311 0.03 J 608 D14 J 336 018} J
IRON 94700 1.99 27300 1.99 32000 1.89 20900 2.32 15600 1.93 290000 105 328000 31 14800 4
LEAD 547 7.96 87.2 7.97 189 7.57 162 9.28 268 7.73 2300 41.9 2560 - 0.22 226 0.29
MAGNESIUM 12500 0.8 15300 0.8 15600  0.76 5970 0.93 5500 0.77 4850 0.84 2490 4.6 8060 6
MANGANESE 998 0.4 1520 0.4 632 0.38 1940 0.46 422 0.39 1660 2.09 1200 0.03 328 0.04
MERCURY 0.21 0.01 0.22 0.01 0.29 0.01 0.26 0.01 0.05 0.01] U 0.18 0.01 042 007 0.09 0.09] U
MOLYBDENUM 5.22 0.01 J 3.09 0.01 J 415 0.01 J 0.47 0.01 J 0.31 0.01 J 513 0.1 J 9.7 017 0.24 0.22] U
NICKEL 59.5 0.02 J 40 0.02 J 39 0.02 J 43.2 0.03 J 36.2 0.02 J 59.7 0.03 J 58.6 0.2 41.3 0.26
IPOTASSIUM 3960 199 4020 199 4460 189 3830 232 2680 193 1360 209 2600 6.1 J 6480 8] J
SELENIUM . 186 0.2 2 0.2 2 0.2 0.6 031 W 0.3 0.2 Wl 1.2 0.3 0.65 0.65] U 0.84 0.84| U
SILVER 0422  0.01 0.26 0.01 0.333 0.009 0.563 0.01 0.131 0.01 1.08 0.01 54 0.14 0.36 0.18) U
SODIUM 46500 11.9 51000 12 63700 11.4 4170 13.9 10500 11.8 2520 126 1030 236| J 11500 308 J
THALLIUM 0.14 0.01 J 0.14 0.01 J 0.13 0.01 J 017 0.01 J 0.11 0.01 J 0.14 0.01 J 5.3 53] U 0.7 07 U
\VANADIUM 60.2 0.4 57.4 0.4 557 0.38 35.7 0.46 , 40.1 0.39 40.5 2.09 J 14.2 0.11 49.7 0.15
ZINC 1980 0.4 J 89 04 J 226 0.38 J 284 0.46 J| 71.2 0.39 J 2270 2.09 J 4090 2.8 85.3 0.37
Notes:
U = not detected at detection limit indicated
J = estimated value
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APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD
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—— —_____ ——

Sample Location 30985CS 30955NS 309558S 3098B05 30958106 309CSPWSS SB001 SB001
Sample Date 2/1/2000 . 21112000 2/1/2000 21212000 21272000 2/212000 2/6/1996 2/6/1996
Sample Depth (ft.) 0.00 - 0.50° 0.00 - 0.50° 0.00 - 0.50% 0.00-0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 2.00-250
_ Det. . Det. Det. Det. Det. Det.| - Det. Det.
Analyte Result Lim.Qual| Result Lim.[Qual| Result Lim. Qual; Result Lim.Qual. Result  Lim.|Qual. Result Lim.|Qual. Result  Lim.jQual, Result  Lim.|Qual,
ALUMINUM 12900 3.98 14300 3.99 13800 3.79 10500 - 4.64 ' 12400 386 7430 419 6970 - 5 18000 6.6
ANTIMONY 3.02 0.01 J 0.91 0.01 J 0.98 0.01 J 112 0.01 J 0.37 0.01 J 6.72 0.01 J 5.6 0.45] J 0.59 0.59| UJ
ARSENIC 326 0.1 14,3 0.1 9.8 0.09 10.4 0.1 7.7 041 57 0.1 58.4 0.39 7.6 0.51
BARIUM 414 0.4 146 0.4 120 0.38 268 0.46 175 0.39 646 D.42 4660 0.08 87.3 0.1
BERYLLIUM 0.28 0.01 0.32 0.01 0.31 0.01 0.48 0.01 0.4 0.01 0.21 0.01 003 003 U 0.6 0.04
CADMIUM 2.38 0.02 J 0.46 0.02 J 0.93 0.02 JI 155 0.02 J 0.31 0.02 J 7.8 0.02 J 0.56 0.56| U 0.07 0.07] U
CALCIUM 33800 1.99 51300 1.99 31600 1.89 2850 2321 - | . 2780 1.93 . 10200 2.09 27900 41 J 4000 52) J
CHROMIUM - 50.8 0.03 J 38.7- 0.03 J 35.1°  0.03 J 32,5 004 J| 294 (.03 J 734 0.04 J 136 0.11 46.3 0.15
COBALT 1.7  0.004 6.59 0.004 735 0004 14.8  0.005 8.88 0.004 158 0.005 23.4 0.11 9.1 0.15
COPPER 130 0.02 dJ 49 0.02 J 725 0.02 J 49 0.03 J 21.7 0.02 J 311 0.03 J 608 014 J 33.6 0.18| J
] IRON 94700 1.99 27300 1.99 32900 1.89 20900 2.32 15600 1.93 290000 10.5 328000 31 14800 4
; LEAD 547 7,96 87.2 7.97 189 7.57 162 0.28 268 7.73 2300 41.9 2560 022 - 226 0.29
MAGNESIUM 12500 0.8 15300 0.8 15600 ~ 0.76 5970 0.93 5500 0.77 4850 0.84 2490 46 8060 6
MANGANESE 998 0.4 1520 0.4 _ 632 0.38 1940 0.46 422 0.39 1660 2.09 1200 003 328 0.04
; MERCURY . 0.21 0.01 0.22 0.01 0.29 0.01 0.26 0.01 0.05 0.01] UJ 0.18 0.01 042 .007 0.09 0.09] U
MOLYBDENUM 5.22 0.01 J 3.09 0.01 J 4.15 0.01 J 0.47 0.01 J . 031 0.01 J 513 0.01 J 9.7 0.17 0.24 0.22] U
INICKEL 50.5 0.02 J 40 0.02 J 39 0.02 J 432 0.03 J 36.2 0.02 J 59.7 0.03 J 58.6 0.2 41.3 0.26
} POTASSIUM 3960 199 4020 199 4460 189 3830 232 2680 193 1360 209 2600 6.1 J 6480 8l J
SELENIUM 16 0.2 2 0.2 2 0.2 0.6 0.3] uJ 0.3 0.2l UJ 1.2 0.3 0.65 0.65] U 0.84 0.84] U
SILVER 0.422 0.01 0.26 0.01 0.333  0.009 0.563 0.01 0.131 0.01 1.08 0.01 5.4 0.14 0.36 0.18) U
} SODIUM 46500 11.9 51000 12 83700 11.4 4170 13.9 10500 11.6 2520 12.6 1030 236] J 11500 30.8] J
THALLIUM 0.14 0.01 J 0.14 0.01 J 0.13 0.01 J D.17 0.01 J| 0.11 0.01 J 0.14 0.01 J 53 5.3 U 0.7 0.7/ U
VANADIUM 60.2 0.4 574 0.4 55.7 0.38 35.7 0.46 _ 40.1 0.39 40.5 2.09 J 14.2 0.11 48.7 0.15
IZINC 1880 0.4 J 82 04 J 226 0.38 J 284 0.46 J| 71.2 _0.39 J 2270 2.09 J 4000 2.8 853 0.7
Notes:

U = not detected at detection limit indicated
J = estimated value
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APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Sample Location $B002 SBo02 S$B003 SB003 SB004 . SBo04 SB005 SB005

Sample Date 2/6/1996 2/6/1996 2/6/1996 2/6/1996 3/18/1997 3/18/1997 311811997 3/18/1997
Sample Depth (ft,) 0.00 - 0.50 2.00 - 2.50 0.00-0.50 2.00-2.50 0.00 - 0.50 1.00 - 1.50 0.00-0.50 1.00 - 1.50

Det. Det, : Det. Det. Det. - Det. Det. Det.

Analyte Result  Lim{Qual. Result  Lim.[Qual, Result  Lim/Qual| Result __Lim.|Qual, Result  Lim.|Qual. Result Lim.Quall Result Lim.|Qual. Result _ Lim.|Qual,
ALUMINUM 6300 4.6 2880 4.6 4570 4.7 11600 4.5] 4750 43 7480 4.1 4200 3.7 7840 4.1]
ANTIMONY 0.8 041y J “0.41 0.41] UJ 84.2 042] J 0.4 0.4] W 18.1 04 J 0.37 0.37] UR 0.81 0.34] UJ 0.37 0.37] UR
ARSENIC 5.8 0.36] - 4.6 0.36 142 0.37 3.1 0.35 61.2 0.5 J 2 0.45] J 8.6 041 J 2.9 044} J
BARIUM 223 0.08 117 0.08 765 0.08 278 0.07 927 1.96 387 19| 123 1.7 244 1.9
BERYLLIUM 0.16 0.03 0.31 0.03 0.03 0.03] UJ 0.33 0.02 0.16 0.16f U 0.55 0.18] J 0.25 0.14] J 0.43 015 J
CADMIUM 0.05 0.05{ U 0.05 0.05] U 55 005 0.05 0.05] U 28 0.078] J 0.07 0.07] UJ 0.07 0.07} UJ 0.07 0.07] UJ
CALCIUM 2430 3.6] J 977 36| J 3160 3.7 J 669 3.5 J 17800 7.15 1090 6.8] J 2530 6.2 1030 6.7] J
CHROMIUM 16.5 0.1 21.2 0.1 125 0.1 23 0.1 119 0.86 17.4 0.82 13.6 0.74 18.3 0.81
COBALT 12.7 0.1 6.6 0.1 22 0.1 9.5 0.1 37.5 1.9 5.8 1.8 J 9.5 1.7] J 8.5 1.8 J
COPPER 25.7 0.13] J 13.7 0.13] J 6670 0.13] J 127 0.12] " 4 378 0.4 J 12.3 0.38] UJ 28.4 034 J 12.1 0.37] WJ
IRON 11700 2.8 12600 2.8 142000 14.4 12500 2.7 272000 237 J 88800 2254| J 14400 203 J 9850 22.21 J
JLEAD 34.7 0.21 8 0.2 7680 1.1 6.5 0.2 5030 222 J 6.4 0.42] J 201 0.38] J 9.7 042 J
MAGNESIUM 3070 4.2 5140 4.1 1680 4.3 5370 4.1 2700 6.1 4020 5.8 1640 5.2 3480 5.8
MANGANESE 1480 0.03 156 0.03 087 0.03 414 0.02 1420 1.156 312 0.55 428 0.5 368 0.54
MERCURY 0.06 0.06] U 0.06 0.06f U 26.4 6.7 0.06 0.06f U 2.1 0.065 0.08 0.08[ U 0.06 0.05] U 0.07 0.07 U
MOLYBDENUM 0.54 0.15| U 0.15 0.15] U 18.1 0.16] J 0.15 018 U 6 0.8 0.74 0.74] U 0.67 0.67] U 0.73 0.73] U
NICKEL 27.8 0.18 24.8 0.18 262 0.18] . 32.9 0.17. 96.3 2.1 27.3 1.9 20.8 1.8 30.2 1.9
POTASSIUM 3290 56 J 3340 55| J 1130 5.7 J 3280 o4 J 869 254 2950 24.1 1180 21.8 2080 23.8
SELENIUM 0.59 059 U 0,69 0.59f U 0.6 0.6] UJ 0.57 0.57] U 9 0.9 J 0.84 0.84] UJ 0.95 0.76] J 0.83 0.83] UJ
SILVER 0.13 013 U 0.13 0.13] U 2.3 0.13 0.12 012 U 1.9 18] U 1.8 1.8 U 1.6 18] U 1.7 1.7] U
SODIUM 2240 215 J $470 2141 J 630 22| J 7140 20.9] J 1720 6.4 5370 6.1 1660 5.5 5220 6
THALLIUM 14 - 049] U 0.48 0.48] U 2.5 2.5 UWJ 0.47 0471 U 0.32 0.32) U 0.28 028/ U 0.28 0.28( U 0.28 028 U
VANADIUM 26.3 0.1 28,6 0.1 31.3 0.1 30.1 0.1 16.9 0.6 22 0.55 27.3 0.5 30.7 0.54
ZINC 89.5 0.26 34.3 0.25 3960 1.3 32 025 2100 4.4 J 18.8 2.1 J 126 19 J 23.5 210 J
Notes:

U = not detected at d
J = estimated value
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APPENDIX D-1

INORGANIC CHEMICALS
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TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

[

U = not detected at d
J = estimated value

D1-3

DS.0309.15133

Sample Location SB006 SB006 SB007 SB007 SB008 $B003 SB009 SB009
Sample Date 3/18/1997 3/18/1997 3/18/1997 3/18/1997 3/18/1997 3/18/1997 311811997 3/18/1997
Sample Depth (ft.) 0.00 - 0.50 1.00 - 1.50 0.00 - 0.50 1.06 - 1.50 0.00 - 0.50 1.00 - 1.50 0.00 - 0.50 1.00 - 1.50
Det. Det. Det. Det] Deft. " Det.] . Det. Det.
Analyte Result  Lim.Qual. Result = Lim[Qual{  Result Lim.|Qual. Result  Lim./Qual. Result  Lim.Qual. Result  Lim.|Qual, Result Lim.|Qual. Result Lim.Qual.
ALUMINUM 5400 35] 12000 35 [ 4040 35 9350 38 7860 37| | 11000 37] 6360 5.5 6750 35
ANTIMONY 071 0.32] UJ 0.35 0.32| W 095 0.32] UJ 039 0.35] UJ 1 0.34] W 049 - 0.34] UJ 8 05 J 0.32 0.32] UR
ARSENIC 6.2 038 J 35 04] J 6.1 04| J 3 042 J 10.2 04| J 26 041 J 378 0.6] J 49 038 J
BARIUM 115 16 363 1.6 124 16 201 171" 236 17 302 17 391 25 149 1.6
BERYLLIUM 035 013} J 057 013 J 03 013 J 05 0.14] J 047 0.13] J 058  0.14] J 0.22 0.2 J 041 013] J
CADMIUM 0.06 0.06] UJ 006 0.06] UJ 0.06 0.06] UJ 0.07 0.07} UJ 0.07  0.07] UJ 007 0.07] UJ. 3.3 0.4 J 006 0.06] UJ
CALCIUM 2550 5.8 22000 59 2450 5.9 2380 5.4 4710 - 6.1 1830 6.2 8490 9.2 1540 5.8
CHROMIUM 156 0.7 26.4 0.71 205 0.71 212 0.77] 304  0.74] . 228  0.75 431 11 16.6 0.7
COBALT 8.3 16] J 10.8 1.6 20.5 16 109 . 1.7] J 9.8 17] J 83 1.7 J 1¢ 25 10.1 16| J
|cOPPER 201  0.32) J 129 032 U 305 032 J 11.8  0.35| UJ 391  034] J 144 034 J 327 05 J 139 032 J
{irON 7870  19.3[ J 14000 195 J - 12800  19.6] J 10600 211 J 14700  20.3] J 12106 20.7] J 134000 305 J 70600 19.3] 3
{LEAD 66.9 04| J 86 0.36] J 184 0.37] J 7.4 0.4 J 129 04| J 8.2 0.4 J 1560 29[ J 78 . 0.36] J
" [MAGNESIUM 1840 5 3880 5 1640 5 3620 54 4000 5.2 3810 5.3 5030 79 2070 5
[IMANGANESE 415 0.5 519 0.5 367  0.47 482 0.51 425 049 388 0.5 747 0.74 156 0.47
IMERCURY 000 005 U 005 0.05 U 0.19 0.05| U 0.1 006 U 009 0.05] U 007 0.06] U 2.2 0.1 0.08 0.06] U
“[MOLYBDENUM 064 064] U 0.64 064l U 065 065 U 0.7 07] U 084 067] J 068 068] U 2.1 1 064 064] U
INICKEL 23.2 1.6 47.5 1.7 72.2 1.7 -~ 36.6 1.8 49.8 1.7 37.9 1.8 68.6 28 247 1.6
'_IPOTASSIUM 581 20.7] J 649 208 J 805 21| J 510 22.6] J 018 21.7] J 394 222| J 1650 33 J 2450  20.6
||ISELENIUM 074 072] J 087 0.73] J 0.96 0.73] J 0.79 0.79[ LJ 0.76  0.76] UJ 0.77 077 UJ 5 145 J 0.72 0.72] UJ
SILVER 15 15| U 15 15 U 15 15| U 1.6 16| U 16 16| U 16 16| U 2.4 24 U 15 15| U
SODIUM 578 52| J 3730 521 402 53] J 3040  5.7| 274 - 55| J- 2770~ 5.8] 10700 8.2 5730 5.2
THALLIUM 0.26 026 U 028 028 U 0.24 024] U 028 028 U 026 026] U 028 028 U 0.37 037 U 0.3 03] U
VANADIUM 30.2 0.5 30.8 0.5 27.8  0.47 374 051 352 049 309 05 “a451 0.74 306 047
ZINC 421 78] J 276 18] J 120 18] J 23 2] J 980 19 J 26 19| J 5410  14.1| J 215 18] J
Notes:




APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Sample Location $B010 SB010 SBO011 SB011 - SB012 SB012 SB013 SB014
Sample Date 3/18/1997 31811997 3/18/1997 3/18/1997 31711997 3/1811997 10/13/1997 10/13/1997
Sample Depth (ft.) 0.00 - 0.50 1.00 - 1.50 0.00 - 0.50 1.00 - 1.50 . 0.00 - 0.50 1.00 - 1.50 0.00 - 0.50 0.00 - 0.50

Det. _ Det. Det. Det. Det. Det. Det. Det.
Analyte Resuit Lim.|Qual| ~ Result Lim.Qual. Result  Lim.JQual. Result Lim.[Qual, Result  Lim.Qual. Result Lim|Qual.|  Result Lim.[Quat. Result  Lim.|Qual)
ALUMINUM 4920 3.6 8970 4 8090 4.1 9200 3.7 5750 3.2 12900 4 10700  3.9] J 9350 39| J |
ANTIMONY 322 033 J 047 0.36] UJ 066 0.38] UJ 034 0.34] UR 5 020 J 037 037 UR 25 051 J 64 051 J
ARSENIC 34 04] J 26 043] J 147 045 J 24 041] J 66 035 J 34 044 J 19.7 044 614 044
IBARIUM 302 1.6 257 1.8 210 19 902 4.7 127 15 404 18 680 0.73] J 1140 0.72] J
[BERYLLIOM 02 043] J 041 015 J 033 015 J 045  0.14] J 031 042] J 052 015 J 002 0.018] U 0.02 0.018] U
[CADMIUM 134 0.07] J 007 0.07| UJ 008 008 UJ 0.07 _ 0.07] UJ 0.16 0.0 UJ 007 0.07] UJ 041 0.071] UJ 0.68 0.07] UJ
CALCIUM 3910 5.9 944 6.6 J 3850 5.9 1690 €.2 1750 5.3 1660 6.7 7370 15.8] J 12500 157 J
CHROMIUM 00 0.72 199 08 297 0.83 203 0.75 177 0.64 276 08 454 0.16] J 78 0.16| J
COBALT 79.1 16 105 18] 4 102 19| J 75 17| J 13.0 14 0.7 18] J 114 0.23] UJ 217 0.3
COPPER 12500 3251 J 19 0.36 J 50.2 0.38 J 12.4 0.34] U 71.7 029! J 14.3 0.37 J 1030 019 J 270 0.18] J
IRON 112000 197 J 70600 21.8| J 13200 229| J 10000 20.7| J 8500 17.6| J 14400 222 J 62800  11.3] J 234000 112| J
LEAD 1870 3.7] J 76 041 J 318 085 J 61 04| J 749 17| J 9.7 041 J 597 0.3 J 3280 0.3 J
MAGNESIUM 7990 5.1 3320 5.6 3730 5.9 3730 5.5 1650 4.5 4300 57 8680 15.7 6430 156
MANGANESE 857 0.48 - 501 0.53 544 0.56 364 0.5 654 0.43 444 . 0.54 748 0.12] J 1200 1.2) J
MERCURY _ 069 0.6 005 005] U 011 006 U 008  0.06] U 012 0.06| U 0.06 006 U 039  0.18 017 0.16| UJ
MOLYBDENUM 2.5 0.65 0.72 0.72 U 0.75 0.76 U 0.68 058 U 0.58 0.58] U 0.73 0.73 U 301 0.21 5 0.21
NICKEL 735 1.7 28.8 1.9 403 19 283 1.8 219 15 426 19 487  0.16| J 672 0.16] J
POTASSIUM 1140 21.1 2100 23.5 1770 24.5 2750 221 833 18.8¢ J 948 23.7 J 3650 34.2 3220 34
SELENIUM 4 0.74] J 0.82 0.82] UJ 1 0.85 J .77 .77} uJ 1.1 066 J 0.98 0.83 J 2.4 0.71 7.8 0.7
SILVER 1.5 1.5 U 1.7 1.7 U 1.8 1.8 U 1.6 16| U 14 14| U 1.7 1.7 U 2.5 0.19 28 0.19
SODIUM 550 53| J 4510 5.9 3490 6.2] 6140 56 651 47| J 5520 6 20600 851 16300 845
THALLIUM 0.27 0.27] U -0.29 0.29 u 0.29 0.29 u 0.29 0.29]. U 0.24 0.24 U 0.28 0.28 U 1.1 11 U 1.1 141 U
VANADIUM 31.2 0.48 359 0.53 34.6 (.55 254 05 31.1 0.43 37 0.54 41.8 0.21 34.8 0.21
ZINC 4960 36.4| J 24 24| J 154 21 J 195 19| J 196 16| J_ 281 24| J 912 57| J 1660 56| J
Notes:
U = not detected at d
J = estimated value
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APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

(-

Sample Location $B015 SB016 SB017 5B018 SB0O19 SB020 $B100 SB101
‘|Sample Date 10/131997 10/16/1997 10/13/1997 10/13/1997 10/13/1997 10/13/1997 211111998 2/11/1998
Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.25 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50

Det. - Det. Det. : Det. Det.
Analyte Result Det. Lim.[Qual. " Result Lim.|Qual. Result Det. Lim.|Qual.| Result_g?t- Lim.|Qual. Result Lim.|Qual, Result  Lim.|Qual| Result Lin_ﬂ_Qual. Result Lim.|Qual,
ALUMINUM 7930 6.9 J 4880 21.7] J 3 3[ J 3080 5] J 3430 36] J 0650  33] J 8450  19.8} 12600 6.6
ANTIMONY 26.3 092| J 2.9 2.9 vd 0.39 0.39] J 5.8 0.67] J 38 047 J 27 044 J 5.6 56| UJ 1.9 1.9] UJ
|ESENIC 57.7 0.72 95 25| J 0.34 0.34 106 0.57 527 041 2290 038 6.2 58] J 8.9 1.9
BARIUM 683 1.3 J 123 41| J 5.6 56| J 194 094 J 184 0867 J 336 062 J 111 6.8] J 56.8 22| J
BERYLLIUM 0.03 0.032] U 01 0099 U 001 0014 U 00z 0.023] U 0.02 0.016] U 0.02 0.015] U 0.16  0.16] U 047 0.053] UJ
CADMIUM 0.13 0.13] UJ 0.4 04] UJ | 005 0054} UJ 000  0.092] UJ 0.07 0.065) UJ 0.06 006 UJ 0.48 048] U 016  0.16] U
CALCIUM 16300 282 J 57100 884 J 10900 121] J 7460 205 J 3670 145 J 4120  135] J 40100 170 10800  56.1
CHROMIUM 2090 029 J ~ 080 0.89] J 174 012 J 47.9 0.21] J 85  0.15] J 746 0.14] J 27.6 18 300  0.59
COBALT 14.4 041 J 1.3 1.3 UJ 36.7 0.18 16.6 0.3 27.8 021 12.2 0.2 UJ 7.8 27 J 28 091 J
[lcoPPER 726 035 J 1.1 14 J 515 0.15| J 1670  0.25] J 432 018 J 1980 017 J 54.9 37 39 1.2
IRON 126000 202] J 632 63.2] J 378000 86.7] J 212000  14.6] J 348000 104] J 108000 g6l J 27700 413 17300 13.7
LEAD 1020 054 J 17 17 J 2030 0.23[ J 1270  0.39] J 1640  0.28] J 1180  0.261 J 97.2 28| J 679 0.96] J
[MAGNESIUM 7770 28.2 882 882 3730 121 5980 20.4 5320 145 6170 134 12500 204 8470  67.6
iIMANGANESE 833 0.22 069 069 J 1590 095 J 994 0.16 J 1490 11 J 591 0.11] J. 1360  0.48 330 0.16
[MERCURY 016  .0.31| U 05 099 U 0.15 0.14} UJ 0.16 0.22] UJ 008 0170 U 064 0.15 0.74 037 U 028 014 U
[MOLYBDENUM 77 0.38 12 12| J 6.9 0.16 6.6 0.28 6 0.2 2.9 018 8 24| J 2.6 0.8 J
INICKEL 79.1 0.29| J 088 089 J 258 0.12] J 815 0.21] J o1.7 015 J 126 0.14] J 36.9 34| J 35.8 1.1
[POTASSIUM 3410 61.2 192 192 1510 26.3 1710 44.4 1840  31.5 2370 292 3570  354] J 3390 117
SELENIUM 6.8 13 4 al u 12 0.54 7.6 0.92 115 . 0.65 42 06| 7.6 76| U 25 25| U
SILVER 28 0.35] J 1.1 11| U 11.4 0.15] UJ | 1.2 0.25] UJ 091 0.18] W 09 047| UJ 34 34 U 1.4 1.1
SODIUM 29500 152 a77- 477 16600 654 22000 110 ~ 20100 - 784 22000 726 49500 978 14800 323
THALLIUM 19 19| U 6 6| U 0.82 0.82] U 14 . 14/ U 1.7 098] UJ 091 091 U 10.2  10.2] UJ 3.4 34 UJ
VANADIUM 3990 0.38 12 12 J 281 0.16 245 0.28 28.1 0.2 362  0.18 " 56.5 26| J 234  0.85
ZING 1540 0] J 3.2 32 J 2060 44 J 1180 74 J 737 52| J 1800 48] J° 96 5 65.7 17
Notes:

U = not detected atd
J = estimated value
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APPENDIX D-1

INORGANIC CHEMICALS

TAYLOR BOULEVARD BRIDGE DISPOSAL SITE

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

D1-6

Sample Location SB102 SB103 SB104 SB105 SB106 $5200 88201 §8202
Sample Date 211/1998 2/11/1998 2/11/1998 211/ 1-998 2/11/1998 6/8/1998 6/8/1998 6/8/1998
Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0,50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50
. Det. Det. Det,
Analyte Result Det. Lim,|Qual. Result Det. Lim.|Qual| Result Lim.[Qual, Result Lim.|Qual. Result Lim.|Qual. Resuit Det. Lim. Qual. Resuit Det. Lim.|Qual, Result Det. Lim.|Qual,
ALUMINUM 11200 ~16.9 8500 21.9 7630 13.5 11900 - 3.2 17100 5.1 23300 22 7 9720 281 J 10200 271 J
ANTIMONY 4.8 48[ UJ 6.2 6.2 UJ 3.8 38| Wi 0.92 0.2} U 1.6 141 J 1.4 14| R 1.8 1.8] R 1.7 171 R
TARSENIC 5.8 5 J 21.8 6.4 39 39| U 5 095 uJ 24.8 1.5 18.8 Dogl J 136 1.3 J 11.5 12 J
IBAR!UM 132 58 J 198 75 J 114 46| J 205 211 202 1.7 133 051 J 120 0.67 J 164 062 J
[BERYLLIUM 0.14 014 U 0.18 018| U 0.11 011 U 00286 0.026] U 033 0.041) J 0.49 0.027] J 0.04 0.041- J 0.03 0.03] J
CADMIUM 0.41 041 U 0.53 0.53; UJ 0.33 0331 U 0.079 0.079| U 0.46 012 J 0.94 0.08| J 0.79 011 J 0.66 0098 J
CALCIUM 53300 145 - .26800 187 37800 115 8470 27.7 3750 43.5 15300 16.1] J 40500 2121 J 51600 19.8( J
CHROMIUM 34.9 1.5 - 335 2 23 1.2 14.8 0.29 148 0.46 53.3 024 J 33.2 0.32) J 30.9 029 J
COBALT 7.7 2.3 J 12.7 3 J 8.5 1.9 J 12.8 045 J 7.9 0.7] J 8.7 0.37] J 6.6 049 J 5.6 046 J
COPPER 52.1 3.2 182 4.1 50.5 2.5 37.1 0.61 111 0.95 91 0.32] J4. 59.1 042 J 47 039 J
iRON 30300 35.3 67400 45.6 18500 28.1 23300 6.8 26000 106 29500 491 J - 28800 64| J 27200 6] J
[ILEAD 83.3 25| J 506 3.2 J 68.2 2] Jd 249 0.47] J 257 0.75( 4 163 048] J 87.1 0631 J 72.2 0.59] J
MAGNESIUM 12800 175 13300 226 9580 139 9680 33.4 7090 525 12300 165) J 12300 204} J 12200 19 J
MANGANESE 1900 0.41 936 0.53 1340 0.33 327  0.079 274 012 471 0.053] J 1410 007 J 1570 0.066| J
MERCURY 0.75 0.38] U 0.84 042 U 054 0.27f U 012 0.06| U 0.19 0.1 UJ 0.24 0.241 U 0.37 037 U 0.31 0311 U
IMOLYBDENUM 3.7 211 J 6.2 271 J 1.9 “1.8] J 0.4 04 U 0.8 0.62| J 2.2 04 J 4 0.53] J 2.3 0.49] J
IINICKEL 374 29 J 85.8 3.7 J 27.5 2.3 J 23.2 0.55 52.4 0.87 68.8 0.351 J 38.6 046 J 334 0.43| J
POTASSIUM 3820 3021 J 4420 391 J 3230 240 J 5020 57.9 5380 90.9 7080 38.7] J 3750 51y J 3570 4751 J
SELENIUM 6.9 6.5 J 84 84| UJ 5.2 521 U 1.2 1.2 U 1.9 1.9 U 1.7 1.2 2.4 1.6 1.7 1.5
SILVER 29 29 U 37 3.7l U 2.3 23] U 0.55 055 U 1.4 0.87] UJ 0.35 0.35 U 0.46 0.48! J 0.45 0.431 J
SODIUM 34200 835 46600 1080 22400 664 1940 160 7260 251 30800 1390] . 38000 1830 34900 1710
THALLIUM 87 8.7¢ UJ 1.2 11.2F WJ 6.9 6.9 UJ 21 1.7 J 26 2.6 UJ 34 1.8) J 3.5 24 J 26 221 J
VANADIUM 53.3 22| J 53.1 281 J 36.6 18 J 62.2 0.42 57.9 0.66 80.5 04| J 48.5 053 J 46.1 0.49 J
ZINC 87.9 _fl.3 502 5.5 84.7 3.4 74.3 0.82 . 596 1.3 258 0.581 J 94 082 J 107 0.74] J
Notes:
U = not detected at d
J = estimated value

DS.0309.15133
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APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

il
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U = not detected at d
J = estimated value

DS.0309.15133

— =
Sample Location $5203 $5204 $5205 $5206 $8207 $5208 $5209 $8210
Sample Date 6/8/1998 6/8/1998 6/8/1998 6/8/1998 6/8/1998 6/8/1998 6/8/1998 6/8/1998
Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0,00 - 0.50

Det. Det. Det. Det. Det. Det.
Analyte Result  Lim.|Qual, Result Det. Lim.{Qual. Result  Lim.|Qual. Result Lim.[Qual| Result Lim.Qual, Result ~ Lim. Qual. Result Det. Lim./Qual,  Result  Lim.Qual,
ALUMINUM 12500 23] J 13300 28] J 1890 18] J 5410 0.53] J " 5200 1 J 6440  0.53] J 6870 2 U] 8880 048] J
ANTIMONY 1.5 15] R 1.8 18] R 2.1 14] J 12 0.33] J 064 064 R 034 034] R 1.4 1.3] J 020 029 R
ARSENIC 1.9 1] J 15,7 13 J 26.8 0.82] J 77 024 J 32  046] J 39 024] J 10.9 0.93] J 47 021 J
BARIUM 120  0.54] J 131 067 J 67.4 042 J 215 012 J 724  0.24] J 902 0.13] J 268 0.48] J 110 0.11] J
BERYLLIUM 0.03 0.03] J 0.04 0.04] J 0.02 002 J 0.02 0.0066] UJ 001  0.01] J 0.16 0.0066] UJ 0.03 0.03] J 0.11 0.0057| UJ
CADMIUM 0.83 0.086] J 3.4 011 J 24 0067 J 16 002] J 026 0.038] UJ 0.27 0.02] UJ 11 0.075] J 0.38 0017 J
CALCIUM 44500 17.3] J 21900 212 J 10800 13.4| J 4270 4] J 19800 7.6] J 2540 al 3 99500 153} J 7250 34| J
[CHROMIUM 397 0.26] J 382 032 J 15.2 0.2} J 289 0.059 J 129 011] 4 12.4. 0.059] J 206. 023 J 233 0051] J
ICOBALT 6.9 0.4 J 10.9 049 J 56 0.31] J 96 0092 J 43 018 J 6 0092 J 6.7 0.35[ J 61  0.08] J
COPPER 541  0.34 J 199 042 J 166. 027] J 565 0.079| J 174  0.15| J 122  0.079] J 73 0.3] J 13.3  0.068] J
“[IRON 27900 5.2 J 41200 64 J 63200 a1l J 48600 12] J 11300 23] J 12300 12] J 24700, 46 J 10700 1 J
(ILEAD 788 051 J 165 063 J 378 04| J 486 0.12| J 346 023] J 50.2 012 J 85 0.45] J 29.8 0.1 J
[MAGNESTUM 10500  16.6] J 13000 20.3[ J 3810 12.9] 4 2360 38] J 5090 7.3 J 3440 38| J 14300 145 J 2670 33| J
[MANGANESE 1060 0.057| J 830 0.07] J 311 0.044] J 321 0.013] J 712 0.025] J 240 0.013] J 2430 0.05] J 285  0.011] J
MERCURY 026 026 U 15 0.32 0.17  0.17| U 005 005 U 041  041] U 0.05 0.05 U 0.2 02| U 005 005 U
MOLYBDENUM 41 043] J 4.1 053 J 3 033 J 067 0.008] J 0.42 0.19] J 0.1 01 J 45 0.38] J 009 0.09] J
NICKEL 414 037 4 495 0.46] J 259  0.29] J 229 0.085] J 16.2  0.16] J - 155 0.086| J 312 0.33] J 23.9 0.074] J
POTASSIUM 3590 415] J 4990 509 J 997  32.3| J 1190 95| J 1580  18.2| J 1670 9.6] J 3260 36.4] J 1160 83| J
SELENIUM 14 13 J 13 16] J 069  0.69] UJ 0.2 02l U 047 056 J 0.2 0.2 U 2.4 1.4 021  0.26] J
(ISILVER 037 0.37] U 1.5 046 J 062 029 J 6.7 0.085 017 0.16] UJ 009 0.09| U 0.58 0.33] J 0.09 0.074] UJ
SODIUM 18400 149 52800 1830 11400 116 1640  34.1 4640 654 1380 34.4 739500 1310 133 29.7] J
THALLIUM 1.9 19 J 2.4 2.4] J 25 15 J 16 044 J 17 084 J. 096 0.44] J 3.5 171 J 1.2 0.38] J
VANADIUM 62.9 043 J 53.4 053] J 203 0.33] J 16.8 0.098] J 228 0.19] J 245 0.009] J 372 0.38] J 252 0.085 J
ZINC _ 205 0.66] J | 609 0.79] J 4980 53] J 983 15] J 588 028 J 616  0.15] J 175 061 J | 704 043 J
Notes:




APPENDIX D-1

INORGANIC CHEMICALS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Sample Location 88211 $5212 $8213 88214
Sample Date 6/8/1998 6/8/1998 6/8/1998 6/8/1998
Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50

Det. Det. Det. Det.]
Analyte Result Lim.|Qual Result  Lim.|Qual. Result Lim|Qual| Resuit Lim.} Qual,
ALUMINUM 7750 0.46| J 7920 0431 J 8520 044 J 7080 0.41 J |
ANTIMONY 0.29 0.29] R 0.6 027] J 0.28 028 R 0.44 0.26; J
ARSENIC 3.1 0.2%] J 34 0.2l J 7.4 02 J 8.1 018 J
BARIUM 125 041 J .2 01| J 118 0.1 J 88.2 0.096] J
BERYLLIUM 0.17 0.0057| UJ 0.01 0.01 J 014 0.0054) UJ 0.01 0.0051] UJ
CADMIUM 0.25 0.017] UJ 0.36 0.0161 J 0.69 0.016] ! 038 0015 J
CALCIUM 2690 34 J 3140 32 J 3100 3.3f J 2990 31 J
CHROMIUM 164 0.051 J 3.2 0048 J 241 0048 J 24 0.0461 J
COBALT 54 0.08] J -85 0075 J 6.1 0076, J 7.3 00711 -J
COPPER 9.2 0068 J 1.6 0.064] J 571 0.085] J 17.5 0.061 J
IRON 8580 14 J 14600 098| J 11900 098] J 11600 0902 J
LEAD 44.5 01 J 56.3 0.096| J 110 0.097] J 195  0.091 J
MAGNESIUM 2650 33 J 4890 314 J 2510 311 J 4360 29| J
MANGANESE 233 0011 J 383 0011 J 251 0O.011) J 311 0.1 J
MERCURY 0.04 0.04] U 0.05 0.05| U 0.25 0.045 0.08 0,0551 U
MOLYBDENUM 009 - 0.09] J 0.08 0.08] J 0.08 0.08] J 01 0076 J
NICKEL 204 0.074| ! 39 007 J 48 0.07] J 379 0066 J
POTASSIUM 537 82 J 608 78] J 1180 7.8]1 J - 993 74 J
SELENIUM 0.18 0.18| U 0.17 017; U 017 017f U 017 0231 J
SILVER 0.1 0.074 UJ 009 - 007 UJ 0.15 0.07| W 0.08 0.066] W
SODIUM 159 2061 J 64 2797 U 187 2811 J 80.2 264 W
THALLIUM 0.94 0.38| J 1.2 0.36] J 0.81 0.36] J 0.83 034 J
VANADIUM 106 0.085 J 20.5 0.08] J 21 0081 J 259 0076 J
ZINC 46.5 012 J 104 012 J 337 1.2y J 79 011 J
Notes:

U = not detected at d
J = estimated value

D1-8
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APPENDIX D-2

SEMIVOLATILE ORGANIC COMPOUNDS AND TOTAL PETROLEUM HYDROCARBONS
TAYLOR BOULEVARD BRIDGE DISPOSAL SITE
NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Sample Location SBO SB003 SB004 SBo009 SBO10 SB011 SB012

Sample Date 27611996 2/611996 3 8/1997 31181997 3M8/1997 3/18/1997 3171997

Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 .00 - 0,50 0.00 - 0.50 0.00 - 0.50 .00 - 0.50

Det. Det. ~ Det. Det. Det. Det. Det.

Analyte Result Lim. |Qual| Resuit Lim. |Qual{ Result Lim. [Quai| Result Lim. |Qual.! Result Lim. |Qual| Result Lim. |Qual. Resuit Lim. |Qual.

LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS {[LMW PAH] UG/KG) . o

2-METHYENAPHTHALENE 460,00 460.00] U 430.00 430.00| U 450.00 450.00f U 580,00 580.00| U. 370.00 37000 W 430.00 430.00f U 350,00 350.00] U
ACENAPHTHENE 480.00 460.00f tJ 430.00 430.00}f U 450.00 450.00{ U 580.00 580,00 U 370.00 370001 U 430.00 430.00| U 350.00 350.00f U
ACENAPHTHYLENE 460.00 460.00] U 430,00 430.00] U 450.00 450.00| U 580.00 580.00] U | 370.00 370.00] U | 43000 43000 U 350.00 350.00] U
ANTHRACENE 460.00 460.00f U 430.00 430.001 W 450.00 450.00 UJ 580.00 580.00; U 370.00 370.00] U 430,00 430.00f U 350.00 350.00( U

FLUORENE 460.00 480.00] U 430.00 430.00{ U 450.00 450.00] U 580.00 580.00| U . 370.00 370,00 U 430.00 430.00] U 350.00 350.00; U

NAPHTHALENE 460.00 460.00| U 430.00 430.00] U 450.00 450.00] U 580.00 580.00] U 53.00 370.00] J 430.00 430,00] U | 350.00 350.00] U
[PHENANTHRENE 460.00 460.00] U 360.00 430.00| J 450.00 450.00] UJ 580.00 580.00] U 64.00 370.00] J | 430.00 430.00] U | 350.00 350.00] U
[@M LMW PAH 1840.00 5.00 2585.00 4,70 1800.00 - 4.30 2320.00 5.50 1461.00 3.60 1720.00 4,10 1400.00 = 3.20
"HIGH MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS ([HMW PAH] UG/KG) .

' "BENZO(A)ANTHRACENE 460.00 460.00] U 480.00 430.00| J 450,00 450.00| WJ 580.00 580.00|] UJ 370.00 370.00f U 430.00 430.00] UJ 350.00 350.00| UJ
I@NZO{A)PYRENE 460.00 460.00) UJ 560.00 430.00] J 69.00 450,00 J 120.00 580.00f J- 370.00 370.00] UJ 430,00 430.001 UJ 350.00 350.00| U
||BENZO( BYFLUORANTHENE 460.00 460.00] U 1700.00 430.001 J 190.00 450.00f J 170.00 580.00{ J 62.00 370.00| J 430.00 430.00| U 71.00 350,00 J
|IBENZO(G,H J)PERYLENE 460.00 460.00] UJ 400.00 430.00| J 110.00 450.00( J 580.00 580.00] U 370.00 370.00| UJ 430,00 430.00| UJ 350.00 350.00] W)
||BENZO(K)FLUORANTHENE 480.00 4860.00] UJ 2200.00 2200.00] UJ 49.00 450.00| J 580.00 580.00| U ~ 370.00 370.00f UJ 430,00 410 350.00 350.00| WJ

CHRYSENE 460.00 460.00f U 1200.00 430.000 J 61.00 450.00f J 130.00 580.00f J -45.00 370.00| J 2150.00 4.10 54.00 350,00 J
DIBENZ{A, H)ANTHRACENE 460.00 480.00] UJ 2200.00 2200.00] UJ 450.00 450.00| WJ 580.00 580.00] U 370.00 370.00] W 430.00 430.00| U 350.00 - 350.00f UJ
FLUORANTHENE 460.00 460.00] U 580.00 430.00 70.00 450.00| J 160.00 580.00| J -51.00 370.00{ J 210.00 210.00] U 77.00 350.00( J
INDENO({1,2,3-CD)PYRENE 460.00 460.00} UJ 350,00 430.00f J B80.00 450.00f J 580.00 580.00{ U 370.00 370.00f VJ 210,00 210.00] U 350.00 350.00| WJ
|PYRENE 460.00 460.00| U 1600.00 430.001 J 88.00 450,00| J 230.00 580.00| J 80.00 370.00| J 210.00 210,001 U 110.00 350.004 J
||SUM HMW PAH 1840.00 5.00 22510.00 4.70 2601.00 4,30 388000 - 5.50 1638.00 3.60 430.00 430.00 U 1811.00 3,20
]]TOTAL PAHS 3680.00 5.00 25095.00 4.70 4401.00 4.30 6200.00 5.50 " 3100,00 3.60 1100.00 1100.00{ U 3211.00 3.20
{OTHER SEMIVOLATILE ORGANIC COMPOUNDS (UG/IKG)
2-CHLORONAPHTHALENE 460.00 460.00] U 430.00 430.00| U 450.00 450.00| U 580.00 580.00[ U, 370.00 370.00| U 430.00 430.00| U 350.00 350,00 U
1,2, 4-TRICHLOROBENZENE 460.00 460.00| U 430.00 430.00| U 450,00 450.00| U 580.00 5B0.00| U: 370.00 370.00] U 430.00 430.00] U 350.00 350.000 U
1,2-DICHLOROBENZENE 460.00 460.00} U 430.00 430.00F U 220.00 220.00] U 280.00 280.00] U 180.00 180.00] U 430.00 430.00] U 170.00 170.00| U
1,3-DICHLOROBENZENE 460.00 460,00 U 430.00 430.001 U 220.00 220001 U 280.00 280.00f U 180.00 180.00] U 430,00 430.00f U 170.00 17000 U
1,4-DICHLOROBENZENE 460.00 460.00] U 430.00 430.00] U 220,00 22000 U 280.00 280.00| U 180.00 180.00| U 1100.00 1100.00| 170.00 170.00] U
2,2'-OXYBIS{1-CHLOROPROPANE) 460.00 480.00f U 430.00 430.00| U 450.00 450.00| U 580.00 580.00] U. 370.00 370.00| U 430.00 430.00( U 350.00 350.00| U
2,4,5-TRICHLOROPHENOQL 1100.00 1100.00] U 1000.00 1000.001 U 1100.00 1100.00f U 1500.00 1500.00] U | 830.00 930.00f U 430.00 430.00f U 890.00 890.00| U
2,4.6-TRICHLOROPHENOL 460.00 450.00| U 430.00 430.00|] U 450,00 450,001 U 580.00 580.001 U 370.00 370,00 U 430.00 430,001 U 350.00 350.00f U
2,4-DICHLOROPHENOL 460,00 460.00] U 43000 430.00] U 450.00 450.00| U 580.00 580.00] U 370.00 370.00! U 430.00 430.00] U 350.00 350,00 U
2,4-DIMETHYLPHENOL 460.00 460.00f U 430.00 430.00] U 450,00 450.00] U 580.00 580.00] U 370.00 370.00f U 1100.00 1100.00] U 350.00 350.00| U |
2,4-DINITROPHENOL 1100.00 1100.00] U 1000.00 1000.00f U 1100.00 1100.00] U 1500.00 1500.00| U 930.00 930.00| U 430.00 430.00f U 830.00 8%0.00] U 1|
2,4-DINITROTOLUENE 460.00 460.00] U 430.00 430.00| U 450.00 450.00F U 580.00 580.00{ U 370.00 370.00| U 430.00 430.00| UJ 350.00 350.00f U
2,6-DINITROTOLUENE 460.00 460.00f U 430.00 430.00] U 450.00 450.00| U 580.00 580.00] U 370.00 370.001 U 1100.00 1100.00] U 350.00 350.00f U
2-CHLOROPHENOL 480.00 460.00| U 430.00 430.00] U 450.00 450.00] U 580.00 580,00 U- 370.00 370.00f U 1100.00 1100.00f U 350.00 350.00] ©
2-METHYLPHENOL 460.00 460.00| U 430.00 430.00] U 450.00 450.00] U 580.00 580.00f U’ 37000 370.00| U 430.00 430.001 U 350.00 35000 U
2-NITROANILINE 1100.00 1100.00; U 1000.00 1000.00] 1100.00 1100.00f U 1600.00 1800.00( U - 930.00 930.00| U 430.00 430,00 U 890.00 890.00] U
2-NITROPHENQL 460.00 460.00f U 430.00 430.00] U 450.00 450.00] U 580.00 580.00 U 370.00 370.00) U 430.00 430.00] U 350.00 350.00| U
3,3-DICHLOROBENZIDINE 460.00 460.00| W 2200.00 2200.00f UJ 450,00 450,001 UJ 580.00 580.00] UJ . 370.00 370.00f U 430.00 430,00 U 350.00 350.00] W)
3-NITROANILINE 1100.00 1100.001 U 1000.00 1000.00] U 1100.00 1100.001 U 1800.00 1500.00; U 930.00 930.00] U 430.00 430.00{ U 880.00 890.00] U
4, 6-DINITRO-2-METHYLPHENOL 1100.00 1100.00; U 1000.00 1000.00] U | 1100.00 1100.00] UJ 1500.00 1500.001 U 930.00 930.00f U 1100.00 1100.00| U 890.00 890.001 U
4-BROMOPHENYL-PHENYLETHER 460.00 460.00 U 430.00 430.000 U 450.00 450.001 UJ 580,00 580.00] U- 370.00 370.001 U 1100.00 1100.00( U 350,00 350,00 U
4-CHLORO-3-METHYLPHENOL 460,00 460.00| U 430.00 430,00 U 450,00 450.00f U 580.00 580.00] U 370.00 370.00; U 430.00 430,00 U 350.00 350.00] U
4-CHLOROANILINE 460.00 460.00( U 430,00 430.00] U 450.00 450.00; U 580.00 580.00] U 370.00 370.00] U 430.00 430.00{ U 350.00 350.00f U

D21
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APPENDIX. D-2

SEMIVOLATILE ORGANIC COMPOUNDS AND TOTAL PETROLEUM HYDROCARBONS

TAYLOR BOULEVARI BERIDGE DISPOSAL SITE

NAVAL WEAPONS STATION SEAL BEACH, DETACHMENT CONCORD

Samplie Location SB001 SB003 SB004 58009 SB010 58011 $B012
Sample Date 2/6/1996 21611996 3M8/1997 3181997 3/1811997 3M8M997 3171997
Sample Depth (ft.) 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0.00 - 0.56 0.00 - 0.50 0.00 - 0.50
Det. Det. Det. Det, _ Det. Det. Det.
Analyte Result Lim. |Qual{ Result Lim. |Quall Result Lim. |Qual] Result Lim. |Qual| Result Lim. |Qual| Result Lim. [Qual| Result Lim. |[Qual
4-CHLOROPHENYL-PHENYLETHER 4680.00 460.00{ U 430.00 430.00] V 450.00 450.00} U £80.00 580.00| U 370.00 370.00| U 170.00 170.00] WJ 350.00 350.00] U
4-METHYLPHENQOL 450.00 460.00f U 430.00 430.00] U 450.00 450.00f U 580.00 580.00] U 370.00 370.00] U 430.00 430.00] W 350.00 350.00] U
4-NITROANILINE 1100.00 1100.00f U 1000.0C 1000.00] U 1100.00 1100.00] U 1500.00 1500.00f U 930.00 930.00f U 430.00 430.00f U 890.00 880.00] U
4-NITROPHENCL 1100.80 1100.00] U 1000.00 1000.00] U 1100.00 1100.00] U 1500.00 1500.00] U 930.00 930.00] U 430.00 430.00f U 890.00 890.00] U
BIS(2-CHLOROETHOXY)METHANE 460.00 460.00] U 430.00 430.00f U 450.00  450.00 U 580.00 580.00| U 370.00 370.00] U 430.00 430.00{ U 350.00 350.00] U
BIS(2-CHLOROETHYL)ETHER 480.00 460.00] U 430.00 430.00] U 450.00° 450.00| U 580.00 580.00] U 370.00 370.00] U 430.00 430.00( U 350.00 350.00] U
BIS(2-ETHYLHEXYL}PHTHALATE 460.00 460.00] U 2200.00 2200.00] U 620.00 450.00] UJ 230.00 230.00| W 150.00 150.00f U 430.00 430.00] U 140.00 140.00] WJ
(BUTYLBENZYLPHTHALATE 460.00 460.00] U 2200.00 2200.00] U 450.00 450.00{ UJ 580.00 580.00] UJ 370.00 370.00[ U 430.00 430.00] U 350.00 350.00] uJ
"EARBAZOLE 460.00 460.00] U 430.00 430.00f U 450.00 450.00] UJ 580.00 580.007 U 370.00 370.00f U 430.00 430.00] U 350.00 350.00] U
[DI-N-BUTYLPHTHALATE 460.00 460.00] U | 430.00 430.00f U 450,00 450.00] U 580.00 580.00f U 370.00 370.00f U 430.00 430.00] U 360,00 350.00{ U
DI-N-QCTYLPHTHALATE 450.00 460.00f UJ 2200.00 2200.00] U 450.00 450.00( UJ 580.00 580.00] U 370.00 370.00] WJ 430.00 430.00] U 350.00 350.00] WJ
I|b|BENZOFURAN 460.00 460.00] U 430.00 430.00] U 450.00 450.00] U 580.00 580.00| U 370.00 370.00f U 430.00 430.00f U 350.00 350.00f U
[DIETHYLPHTHALATE 460.00 460.00] U 430.00 430.004 U 450.00 450.00] U 580.00 580.00| LU 370.00 370.00] U 430.00 430.00( U 350.00 350.00] U
IDIMETHYLPHTHALATE 460.00 460.00] U 430.00 430.00{ U 450.00 450.00f U 580.00 580.00] U 370.00 370.00] U 430.00 430.00f U 350.00 350.00f{ U
“HEXACHLOROB ENZENE 460.00 460.00] U 430.00 430.60| U 450.00  450.00| UdJ 580.00 580.00] U 370.00 370.00] U 430.00 430.c0f U 350.00 350.00| U
HEXACHLOROBUTADIENE 460.00 460.00] U 430.00 430.00] U 450.00 45000 U 580.00 580.00( U 370.00 370.00] U 1100.00 1100.60] U 350.00 35000 U
HEXACHLOROCYCLOPENTADIENE 460.00 460.00] U 430.00 430.00] U 450.00 450.00] U 580.00 580.00] U 370.00 370.00| U 430.00 430.00f U 350.00 350.00] U
HEXACHLOROETHANE 460.00 460.00f U 430.00 430.00] U 450.00 480.00] U 580.00 680.00| U 370.00 370.00f U NA NA NA 350.00 350.00f U
ISOPHORONE 460.00 460.00| U 430.00 430.00| U 450.00 450.00] U 580.00 580.00] U 370.00 370.00] U NA NA NA 350.00 35000 U
N-NITROSO-DI-N-PROPYLAMINE 460.00 460.00] U - 430.00 430.00] U 450.00 4850.00| U £80.00 580.00| U 370.00 370.00; U NA NA NA 350.00 350.00( U
N-NITRCSODIPHENYLAMINE (1) 460.00 460.00] U 430.00 430.00] U 450.00 450.00] UJ 580.00 580.00{ U 370.00 370.00] U NA NA NA 350.00 350.00] U
NITROBENZENE 460.00 460.00f U 430.00 430.00| U 450.00 450.00f U 580.00 580.00{ U 370.00 370.00] U NA NA NA 350.00 350.00] U
Ii?ENTACHLOROPHENOL 1100.00 1100.00] U 1000.00 1000.00] U 1100.00 1100.00) UJ 1500.00 1500.00] U 930.00 930.00] U NA NA NA 890.00 890.00{ U
fPHENOL 460.00 460.00] U 410.00 430.00] J 450.00 450.00f U 580.00 580.00| U 370.00 370.00f U NA NA NA 350.00 350.00{ U
{TOTAL PETROLEUM HYDROCARBONS (MG/KG)
IDIESEL {EXTRACTABLE) 33.00 3500 J 550.00 260.00 140.00 140.00| U 180.00 180.00] U 56.00  56.00{ U 13.00 13.00] U 11.00  11.00] U
IMOTOR OIL (EXTRACTABLE) 240.00  35.00 2900.00  260.00 1300.00 135.00 1700.00 180.00 180.00  56.00 83.00 13.00 140.00  11.00
|GASOLINE (PURGEABLE) Q.70 0.70] Wl 0.65 0.65] WJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:

1 = Not detected with detection timit indicated
J = Estimated value

Blank = Value above detection limit

NA = not analyzed
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Reviewed By:

Date:

Eohaustorius estuarius Data Validation

Sample IDs

Criteria J09SSNS 3095SCS 3098588
Amphipod size tange 3 to 5 mm Yes Yes Yes
< 5% amphipod mortality during ransport Not noted Not noted Not noted -
Mean (of 5) control survival > 90% at end Yes Yes Yes
Reference toxicamt for each baich of organisms Yes Yes Yes
ECy, £ 2 SD of expected mean for reference toxicant Yes Yes Yes
» Swimming behavior observed Not noted Not noted Not noted
«  Full digestive tracts observed Not noted Not noted Not noted
¢  (Gray or yellow/white color on receipt Not noted Not noted Not noted
Amphipods collected :at the same location Yes Yes Yes
Salinity acclimation < Sppt/day Yes Yes Yes
Temperature acclimation < 3°C/day Not noted Not noted Not noted
Test begun w/in 10 days of amphipod receipt Yes Yes Yes
Test begun w/in 14 days of sediment receipt Yes Yes Yes
Samples examined for indigenous organisms Not noted Not noted Not noted
Overlying Water
* Temperature 15:2°C (daily) 15.5-17.5 15.5-17.2 15.5-17.3
e  Salinity = 20 + 2ppt (daily) 19.3 - 20.7 194 -21.0 19.9-21.9
» pH (daily) 8.02 - 9.40 8.02-9.13 8.02 - 9.29
Total NH,< 60 mg/L (day 2/8)’ 4.14/1.15 3.70/1.42 2.9670.16
Un-ionized NH;< 0.8 mg/L (day 2/8)" Not noted Not noted Not noted
e DO =z7.7mg/L (2 9% saturation @ start & end) 8.2-95 7.8-92 7.7-9.6
Total sulfide < 1.22 mg/L @ pH=8.0° Not noted Not noted Not noted
Pore Water ~ Initial
Salinity {ppt) 30.0 223 22.4
pH 7.66 7.98 7.83
Total NH; (mg/L) 26.4 19.5 17.7
Un-ionized NH, (mg/L) Not noted Not noted Noi noted
Sulfide (mg/L) 31.0 11.1 1.08
Comments
Qualifier
Notes:

' (U.S. EPA. 1994). Ammonia limits at pH = 7.7.
? (Knezovich and others 1996). ‘No effect concenrration

Page 1l of 2
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APPENDIX E

ESTIMATION OF AMBIENT METAL CONCENTRATIONS IN THE TIDAL

AREA SOILS
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1.0 INTRODUCTION

This technical memorandum, prepared by PRC Environmental Management, Inc. (PRC), presents the
approach for estimating ambient metal concentration limits in Tidal Area soils at Naval Weapons Station
(NWS) Concord, California (Figure 1). The estimated ambient concentration limits are intended for use
in the baseline human health risk assessment, ecological risk assessment, and remedial investigation (RI)

of NWS Concord Installation Restoration Program sites.

Naturally occurring concentrations of metals in soil, rock, and water are usually referred to as
"background" concentrations. To evaluate the effects of site activities on the environment, constituent
concentrations found at a site are typically compared to the background concentrations, and the difference

between the site and background concentrations is assumed to be the impact of site activities.

In some cases, land development activities that are not associated with the specific Installation
Restoration Program site activities being assessed may have resulted in relatively uniform changes to the
original background concentrations. These concentrations represent conditions that existed before

potential impacts from site-specific activities and will be referred to as "ambient” concentrations.

Because of the proximity of potential contamination sources, such as chemical plants, undisturbed or
"true" background conditions are unlikely to occur within or near the Tidal Area. Efforts to identify a
background or reference area upgradient from the Tidal Area sites have not been successful. U.S.
Environmental Protection Agency (EPA) collected samples from two areas southwest of the Tidal Area
sites in an attempt to identify a representative background site. Soil samples from the first area contained
clevated levels of metals, specifically lead. Soil and water samples collected from an area farther inland
than the first area also contained elevated levels of metals. In addition, petroleum hydrocarbons were
observed in shallow soils. Consequently, EPA abandoned this second location. Therefore, in the absence
of locations with background conditions within the Tidal Area or adjacent to it, the approach presented in
this memorandum entails use of the site-specific soil metals data collected for the RI to estimate upper

limits for ambient concentrations.

DS.0309.15133



This document describes the approach, conceptual model, and statistical analysis used in estimating
ambient metal concentrations of the Tidal Area soils. The results of the estimation are summarized in

Table E-1 and Figures 3 through 19.

2.0 APPROACH

A step-by-step approach for estimating ambient metal concentration limits is defined as follows:

Step 1. Develop a conceptual model of soils in the Tidal Area and select the RI soil
samples to be used in the estimation.

Step2. Query the database of RI soil analytical results for all metals except essential
_ nutrients. Exclude from the data set the soil samples that may have been
affected by site activities.

Step 3. For metals with high detection frequencies, substitute values of one-half the

sample quantitation limit (SQL) for all analytical results reported as not detected.

For metals with low detection frequencies, replace not detected values with the
lowest detected values. Use probability plots to explore the data and exclude

outliers from the metal data sets. Test the distribution of the resulting ambient
data sets.

Step 4. ‘Use nonparametric formula to estimate the ambient limit as the 95th or 99th
percentile of the metal data set.

3.0 CONCEPTUAL MODEL

The conceptual model developed for this task is a generalized representation of soil conditions and was
used to justify the selebtion of the RI soil samples in estimating ambient limits for inorganic
constituents. The model is based on a characterization of the Tidal Area subsurface materials and

preliminary analysis of the grain size distribution in soil samples from the four sites.

Subsurface geology of the Tidal Area is best described as a zone of interfingering alluvial and estuarine

depositional environments. The Tidal Area is divided into three distinct landforms, all of Quaternary age:

E-2

DS.0309.15133

D




3

foot slopes, flood plains, and marsh or wetlands (Figure 2). The four Tidal Area sites (IR sites 1, 2, 9,
and 11) are located within the wetlands adjacent to Suisun Bay and underlain by fine grained silt and clay

mixed with organic material that make up bay muds (Lee et al. 1986).

These bay muds have been divided into Younger Bay Mud and Older Bay Mud (McCulley, Frick and
Gilman, Inc. 1987). Soil borings drilled at the four Tidal Area sites are confined to the Younger Bay
Mud stratigraphic unit. The Younger Bay Mud is an estvarine/marine silty clay that is commonlty
compacted stiff to semi-hard, and varies in thickness from 15 to 50 feet. Sand lenses occur in the
Younger Bay Mud and may represent historic streambeds or outwash deposits. Mineral compositions of

bay muds consist of mica, montmorillinite, chlorite, kaolinite, quartz, and feldspar (Goldman 1969).

Soils beneath the four Tidal Area sites are composed of silty, and locally sandy, clay. Silty, fine grained
sand lenses were observed in a few soil borings, but the lenses can not be correlated between soil borings
(IT Corp. 1992). Based upon a preliminary analysis of the grain size distribution in scil samples
collected from the sites during the remedial investigation, the fraction of silt and clay in subsurface
materials tends to increase with depth; the sediments with highest ratios of coarse to fine materials arc
generally confined to the upper 0.5 feet below ground surface (bgs). Due to a general decrease in
permeability and an increase in the sorptive properties of soils with depth, the leaching of metals
downward from potentially affected surface soils is expected to be limited. Thus, the concentrations of
metals at depths greater than 0.5 feet bgs are expected to represent ambient conditions.

Statistical analysis of data on nineteen metals (excluding essential nutrients) from over 200 RI soil
samples collected at the four sites has shown that some metals (2luminum, arsenic, chromium, nickel, and
vanadium) have similar concentrations regardless of the depth of the sample. However, many other
metals exhibit higher concentrations in the surface soils than deep soils. For example, lead
concentrations in shallow samples (up to 0.5 feet deep) are, on average, three times higher than in deep
samples. Mercury and zinc concentrations in the surface soils are almost twice as high as in the deeper
deposits. Using statistical comparisons with t-test and K-S test (Gilbert 1987), the statistically significant
differences in concentrations versus depth were confirmed for antimony, barium, cobalt, copper, lead,

manganese, mercury, molybdenum, and zinc.

E-3
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The consistency of concentrations at different depths and relatively narrow ranges of concentrations of
aluminum, arsenic, chromium, nickel, and vanadium suggests they may be naturally occurring. The
ranges of concentrations of arsenic, chromium, and nickel observed in the soils in the Tidal Area are
comparable with the reported concentrations in the Suisun Bay sediments (San Francisco Estuary
Institute 1994).

The elevated concentrations of lead, mercury, zinc, antimony, and copper in the uppermost soils may be
related to both natural factors and the potential contamination sources. Relatively high levels of lead of
about 200 milligrams per kilogram (mg/kg) in the upper 0.5 feet of soils may be related to potential
conténﬂnation releases from surrounding chemical plants. The occurrence of elevated mercury in the
uppermost soils is likely attributable to the erosion and deposition of mineralized source materials from
Los Medanos Hills. Further, there has been mining activity on the western slope of the Sierra Nevada
mouritain range since the late 1800s that may have indirectly contributed to accumulation of some
metals (iron, copper, and lead) in soils of the Tidal Area. Under this hypothesis, metals dissolved by
acid mine drainage or bound to particulates were transported via surface waier to the Sacramento/San
Joaquin river delta, and ultimately deposited in the Bay. Similarly, some metal compounds might have
been deposited directly on the surface within the Tidal Area due to its flooding during high tides.

Because it is difficult to distinguish the influence of natural and anthropogenic factors on concentrations
of metals encountered in the uppermost soils of the Tidal Area, the evaluation of ambient metal limits is
conducted using subsurface soil samples only. These subsurface soil samples used in the evaluation were

~ collected between one and ten feet below ground surface.

Ambient metal concentration limits were estimated for all the metals available in the database of R soil
analytical results, excluding sodjum, potassium, caleium, magnesium, and iron which are essential
nutrients. Several soil samples (from IR sites 1, 2, and 11) expected to be potentially affected by site
activities have been excluded from the metal data sets before the evaluation. The size of the resulting
data sets was in the order of 60 values (Table E-1), which is sufficient to allow esﬁmaﬁon of ambient

limits using statistical methods that are discussed below.
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4.0 ESTIMATION METHODOLOGY

Statistical procedures consistent with U.S. Environmental Protection Agency (EPA) and Department of
Toxic Substances Control (DTSC) guidance documents (EPA 1989; DTSC 1992, 1994, 1997) and current
practices in the environmental industry were used to establish ambient concentrations of metals in soils.
When defining a reasonable upper level of the ambient concentrations of metals in Tidal area soils, the
95th percentile of the distribution was used. The 95th percentile was calculated for each metal data set
using nonparametric formula (Gilbert 1997). Because the 95t percentile provides a conservative (low)
estimate of the upper ambient limit, the 95th percentile was also calculated for each metal. For data sets
with Iess than 100 values, the nonparametric estimate of the 99th percentile exceeds the maximum value
in a data set. Thefefore, a maximum value in a metal data set was used as a less conservative upper limit

of ambient metal concentrations.

The following sections describe briefly the statistical methods that are used to estimate ambient
concentration limits for soil metals. A more detailed description of specific procedures used in the
estimation may be found in the Technical Memorandum on Estimation of Ambient Metal Concentrations

in Soils prepared for Mare Island Naval Shipyard in December 1995.

4.1 DATA SET PREPARATION

Before ambient metal concentrations can be estimated, most of the data sets required special preparation.
Preparation procedures inciuded steps to account for the analytical results reported as not detected and

transformation of the data to approximate normal distributions.

Not detected results must be treated the same way in the ambient evaluation and in the risk assessment. In
consultation with regulatory agencies, however, and based on DTSC guidance (DTSC 1997), the
following procedure was used. For metals with high detection frequency (greater than 50 percent) that
included aluminum, barium, chfomium, cobalt, copper, lead, manganese, nickel, vanadium, and zinc a
value of one-half the sample quantitation limit (SQL) for all analytical results reported as not detected.

For metals with low detection frequencies (less than 50 percent), the not detected results were replaced

E-s
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with the lowest detected values. This group of metals included antimony, arsenic, beryllium, cadmium,
mercury, molybdenum, selenium, silver, and thallium (Table E-1). Arsenic was included in this group of
metals at the request of the DTCS although arsenic has a high detection frequency (51 detections of 61

samples analyzed). The selenium and silver data sets almost entirely consist of not detected results.

To evaluate whether it was necessary to transform a specific data set to logarithms to approximate a
normal distribution, swmmary statistics, including the mean, standard deviation, coefficient of variation,
skewness, and kurtosis were calculated. In particular, the values of skewness and kurtosis were useful

indicators of the need for data set transformation.

Following transformation, if necessary, a working set of histograms and probability plots was built with
Geo-EAS geost_aﬁstical software (EPA 1991) for interim graphical analysis. These figures were reviewed
to evaluate the effectiveness of the data transformations applied, and to identify anomalously high metal
concentrations or outliers. These outliers are likely to be associated with site activities and were excluded

from ambient data sets as described below.

4.2 EXCLUSION OF OUTLIERS

In performing frequency distribution analysis, a few metal concentration data points may be found at
concentrations significantly greater than the main population. These outliers can be initiafly identified on
histograms and probability plots, but more rigorously are defined as concentrations greater than three
times. the standard deviation from the mean. The outliers are generally attributed to site activities and are
excluded from the data sets. It should be noted that since the data points considered as outliers may also
represent extreme values of actual ambient concentrations, their exclusion may lead to conservative (low)
cstimates of ambient limits. The simultaneous exclusion of anomalously low or not detected values from

some data sets may partially compensate for this bias.

43 CALCULATION OF AMBIENT METAL CONCENTRATION LIMITS

After making final adjustments to the ambient data sets as described above, a probability plot is prepared

for each metal of interest to confirm the effectiveness of the preparation procedures and to proceed with

E-6
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calculation of ambient limits. To estimate upper limit of ambient concentrations for a particular metal,
the 95th percentile of the distribution is calculated using a step-by-step procedure (Gilbert 1987) as

follows:

Step 1. Rank the data from minimum to maximum to obtain the sample order statistics:

=
A
1]
s
1A
1A
™
1A

Xn

Step 2. Calculate :

I = p(n + 1)

Where
p = 0.95
n = number of values in the ambient data set

Step 3. If the calculated / is an integer, then the 95th percentile is the /th largest datum
(among the ranked concentrations) in the data set. If/is not an integer, estimate the
95th percentile by linear interpolation between the two concentrations closest to /.
The 99th percentile is estimated in the same way using p = 0.99. For data sets with less than 100 values,
the calculated / exceeds the largest datum in the data set. Therefore, the 99th percentile is estimated as

the maximuom value in the data set.

5.0 SUMMARY OF FINDINGS

The ambient concentration limits estimated for metals in the Tidal Area soils through the procedures
described above are presented in Table E-1. The table includes PRGs (EPA 1996) for comparison
purposes. The estimated ambient limits for arsenic and beryllium exceeded this criterion, as indicated in

Table E-1 by asterisks.

E-7
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The probability plots that support the estimations are attached as Figures 3 through 19. The plots include
only the data points that remained in the data set after the exclusion of outliers; the number of data points
used corresponds to the data set size column shown in Tables 1. The plots also provide summary
statistics including the mean, standard deviation, coefficient of variation, skewness, and kurtosis. The

type of underlying data set distribution (normal, lognormal, and nonparametric) is also noted.
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AMBIENT METALS CONCENTRATIONS IN SUBSURFACE SOILS OF THE

TABLE E-1

TIDAL AREA SITES
NWS CONCORD, TIDAL AREA SITES

Values Soil Metal Concentration Statistics for Ambient Data Sets (mg/kg)
Excluded
Ambicnt Limit

Metal Number of | Too | Too | Ambient | Ambient Minimum |Maximum | Mean® | Standard | Coefficient | 95™ [T U.S. EPA

Detections/ | Low j High | Data Set | Data Set Detected” | Detected" Deviation | of percentile’ | percentile® | PRG*

Samples Size” Distribution Variance {mg/kg)

Analyzed
Aluminum  |61/61 0 |0 61 Normal 82.2 27,300.0 115,184, 16,6156 |0.44 27,000 27,300 77,000

5
Antimony 13/50 2 2 46 Nonparam. |0.6 2.2 0.6 N/A N/A 1.9 2.2 31
Arsenic 51/61 2 2 57 Nonparam. (2.3 26.0 7.1 N/A N/A 26% 27* 0.38
Barium 61/61 i 1 59 Lognormal {18.5 529.0 111.6 169.8 0.19 420 530 5,300
Beryllium 6/61 6 |0 61 Nonparam. {0.1] 0.18 0.11 N/A N/A 0.13 0.18* 0.14
Cadmium 6/61 0 0 61 Nonparam. |0.09 1.9 0.09 N/A N/A 0.55 1.9 9.0"/38
Chromium | 57/61 2 2 57 Lognormal |11.2 82.1 482 29.1 0.15 81 82.1 210
Cobalt 59/61 2 2 57 Lopnormal |1.7 356 12.7 8.1 0.26 24 3o 4,600
Copper j6/61 ! 0 60 Lognormal |8.8 80.6 337 172 0.14 73 81 2,800
Lead 58/6] 3 3 35 Lognormai {1.9 947 16.1 15.5 0.33 70 95 130"/400
Manganese {61/61 1 i 39 Lognormal | 53.1 1,470.0 3528 295.7 0.13 1,200 1,500 3,200
Mercury 20/60 0 0 60 Nonparam. |0.07 032 0.07 N/A N/A 0.25 0.32 23
Molybdenum | 31/61 0 2 59 Nonparam. |0.35 6.6 0.35 N/A N/A 6.2 6.6 380
Nickel 61/61 0 1 60 Normal 0.33 119.0 54.5 272 0.50 110 120 150%1,50
0
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TABLE E-1

AMBIENT METALS CONCENTRATIONS IN SUBSURFACE SOILS OF THE

TIDAL AREA SITES
NWS CONCORD, TIDAL ARFEA SITES
Values Sotl Metal Concentration Statistics for Ambient Data Sets (mg/kg)
Excluded
Ambient Limit
Metal Number of | Too [ Too |Ambient | Ambient | Minimum | Maximum | Mean® | Standard | Coefficient | 950 99" U.S. EPA
Detections/ | Low [ High { Data Set | Data Set Detected” | Detected® Deviation | of percentile® | percentile® | PRG®
Samples Size Distribution Variance (ing/kg)
Analyzed
Selenium 2/61 0 (¢ e Not tested [ 2.8 4.8 DL N/A N/A pL' DL’ 380
Silver 0/61 0. (o el Not tested | N/A N/A DL N/A N/A DLf DLf 380
Thallium 6/61 ¢ 1 60 Nonparam. | 0.64 2.2 0.64 N/A N/A 1.8 2.2 5.4
Vanadium 6i/61 2 2 57 Lognormal |31.9 95.8 629 18.4 0.07 91 96 540
Zine 56/61 1 3 57 Lognormal [27.5 264.0 77.1 459 0.13 210 264 23,000
Notes:
a The ambient data set consists of both detected and not detected results after exclusion of anomalously low and high values. For metals with high
detection frequencies, substitute values of one-half the sample quantitation limit (SQL) arc used for all analytical results reported as not detected.
For metals with low detection frequencies, not detected values are equal to the lowest detected values. At the request of the Department of Toxic
Substances Control (DTSC), the lowest detected value was also substituted for all arsenic analytical results reported as not detected.
b The minimum detected concentration in ambient data set after exclusion of anomalously low values
c The maximum detected concentration in ambient data set after exclusion of anomalously high vakues
d The value presented is the arithmetic mean, calculated using distribution-dependent formulae.
e The 95" and 99" percentiles of the distribution were calculated using nonparametric formula.
f The ambient limit was set at the detection limit.
g U.S. Environmental Protection Agency (EPA) Region IX preliminary remediation goals (PRG) for residential use, unless otherwise noted (EPA

1996),
Cal-Modified PRGs (EPA 1996)
The PRG for total chromium assumes a one to six ratio of chromium V1/chromium Il
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TABLE E-1
AMBIENT METALS CONCENTRATIONS IN SUBSURFACE SOILS OF THE
TIDAL AREA SITES
NWS CONCORD, TIDAL AREA SITES

j PRG for mercuric chioride

k PRG for thatlic oxide

mg/kg  Milligrams per kilogram

DL Detection limit

N/A Notavailable

* The ambient limit exceeds the PRG.
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ORNL LOAEL AND NOAEL STUDIES USED AS TRVS
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Compound: Antimony

Form: Antimony Potassium Tartrate
Reference: Schrocder et al. 1968b
Test Species: Mouse

Body weight: 0.03 kg (EPA 1988a)
Water Consumption: 0.0075 L/d (calculated using aliomeiric equation from
EPA 1988a)
Study Duration: lifetime (>1 yr = chronic)
Endpoint: lifespan, longevity
Exposure Route: oral in water
Dosage: one dose level:
5 ppm Sb=LOAEL
Calculations:

Smg Sb X 7.5 mL water ¥ 1L
L water day 1000 mL

LOAEL : { ] /0.03kg BW =1.25 mg/kg/d

Comments: Because median lifespan was reduced among female mice exposed to the 5 ppm
dose level and the study considered exposure throughout the entire lifespan, this dose was
considered to be a chronic LOAEL. A chronic NOAEL was estimated by multiplying the chronic
LOAEL by a LOAEL-NOAEL uncertainty factor of 0.1.

Final NOAEY: 0.125 mg/kg/d
Final LOAEL: 1.25 mg/kg/d

F-1
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Compound: - Barium
Form: Barium Chloride
Reference: Perry et al. 1983
Test Species: Rat
Body weight: 0.435 kg (from study)
Water Consumption: 0.022 L/d (from study)
Study Duration: 16 months (> 1yr = chronic)

Endpoint: growth, hypertension
Exposure Route: oral in water
Dosage: three dose level:

I, 10, and 100, ppm Ba (as Barium Chloride);
NOAEL = 100 ppm
Calculations:

100 mg Ba x22mearer 1L

NOAEL : x
L water day 1000 mL

)/0.435 kg BW = 5.06 mg/kg/d

Comments: While none of the three dose levels had any affect on food or water consumptionor
on growth, cardiovascular hypertension was observed among rats exposed to 10 or 100 ppm Ba.
Because the significance of hypertension in wild populations is unclear, the maximum dose that
did not affect growth, food or water consumption (100 ppm) was considered to be a chronic
NOAEL.

Final NOAEL: 5.1 mg/ke/d

Compound: Barium
Form: Barium Chloride (66% Ba)
Reference: Borzelleca et al. 1988

Test Species: Rat
Body weight: 0.35 kg (EPA 1988a)
Study Duration: 10 days (< lyr = subchronic)

Endpoint: mortality
Exposure Route: oral gavage in water
Dosage: four dose levels:

100, 145, 209, and 300 mg Barium Chloride /kg/d
LOAEL = (300x0.66)=198 mg Ba /kg/d
Calculations: not applicable

Comments: Exposure of rats to 300 mg/kg/d BaCly for 10 days resulted in 30% mortality to
female rats. No adverse effects were observed at any other dose levels. The 300 mg/kg/d dose
was considered to be a subchronic LOAEL. A chronic LOAEL was estimated by multiplying the
subchronic LOAEL by a subchronic to chronic uncertainty factor of 0.1.

Fimal LOAEL: 19.8 mg/kg/d
F-2
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Compound: Barium
Form: Barium Hydroxide
Reference: Johnson et al. 1960
Test Species: 1-day old chicks
Body weight: 0.121 kg (mean + at 14 d; EPA 1988a)
Food Consumption: 0.0126 kg/d {calculated using allometric equation from

EPA 1988a)

Study Duration: 4 wk (< 10 wk = subchronic)

Endpoint: mortality

Exposure Route: oral in diet

Dosage: eight dose level:
250, 500, 1600, 2000, 4000, 8000, 16,000, and 32,000 ppm
Ba (as Barium Hydroxide)
NOAEL = 2000 ppm

Calculations:
NOAEL : [2000 mg Ba 12.68 food | lhg }/0.121 ke BIW = 208.26 mg/kg/d
: kg food day 1000 g

4000 mg Ba N 12.6 g food « kg
kg food day 1000 g

LOAEL [ ]Jo.m kg BW = 416.53 mg/ke/d

Comments: To estimate daily Ba intake throughout the 4 week study period, food consumption
of 2-week-old chicks was calculated. While this value will over- and underestimate food
consumption by younger and older chicks, it was assumed to approximate food consumption
throughout the entire 4 week study. While Barium exposures up to 2000 ppm produced no
mortality, chicks in the 4000 to 32000 ppm. groups experienced 5% to 100% mortality. Because
2000 ppm was the highest nonlethal dose, this dose was considered to be a subchronic NOAEL.
The 4000 ppm dose was considered to be a subchronic LOAEL. Chronic NOAELSs and LOAELs
were estimated by multiplying the subchronic NOAELs and LOAELs by a subchronic tochronic
uncertainty factor of 0.1.

Final NOAEL:  20.8 mg/kg/d
Final LOAEL:  41.7 mg/kg/d

F-3
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Compound: Chromium

Forin: Crto
Reference: Steven et al. 1976 (cited in Eisler 1986)
Test Species: Rat

Body weight: 0.35 kg (EPA 1988a)
Water Consumption: 0.046 L/d (calculated using ailometric equation from

EPA 1988a)
Study Duration: 3 months (<1 yr = subchronic)
Endpoint: mortality
Exposure Route: oral in water
Dosage: two dose levels:

134 and 1000 ppm Cr*6 in water; 1000 ppm = LOAEL
Calculations:

o
LOAEL : [I 000mg cr” | 0.046 L W""”"J /0.35 ke BW = 131.4 mg/kg/d
\ Lwater day

Comments: Because the 1000 ppm dose was identified as the toxicity threshold, this dose was
considered to be a subchronic LOAEL. A chronic LOAEL was estimated by multiplying the
subchronic LOAEL by a subchronic-chronic uncertainty factor of 0.1.

Final LOAEL: 13.14 mg/kg/d
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Compound: Chromium

Form: Cr+3 as CrK(504)2
Reference: Haseltine et al. , unpubl. data
Test Species: Black duck

Body weight: 1.25 kg (mean + ; Dunning 1984)
Food Consumption: Congeneric Mallard ducks, weighing 1 kg consume
100 ¢ food/d (Heinz et al.1989). Therefore, it was assumed that a
1.25 kg black duck would consume 125 g food/d.
Study Duration: 10 mo. (>10 weeks and during a critical lifestage = chronic)

Endpoint: reproduction
Fxposure Route: oral in diet
Dosage: two dose levels:
10 and 50 ppm Cr*3 in diet; NOAEL = 10 ppm’
Calcalations:
NO4EL | 10meCr” (1298 Jo0d 1k |, s ke BW =1 mgike/d
kg food day 1000 g
L04EL | 20meCr 123g food | kg |, ;o5 e B =5 maske/d
kg food day 1000 g

Comments: While duckling survival was reduced at the 50 ppm dose level, no significant
differences were observed at the 10 ppm Cr*3 dose level. Because the study considered
exposure throughout a critical lifestage (reproduction), the dose 50 ppm dose was considered to
be a chronic LOAEL and the dose 10 ppm dose was considered to be a chronic NOAEL.

Final NOAEL: 1 mgkg/d
Final LOAEL: 5 mg/kg/d

F-5
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Compound: . Molybdenum

Form: Molybdate (MoO4)
Reference: Schroeder and Mitchner 1971
Test Species: Mouse

Body weight: 0.03 kg (EPA 1988a)

Food Consumption: 0.0055 kg/d

Water Consumption: 0.0075 L/d

(calculated using allometric equation from EPA 1988a)
Study Duration: 3 gencrations (> I yr and during critical lifestage=chronic)

Endpoint: reproduction
Exposure Route: oral in water
Dosage: one dose level:
10 mg Mo/L + 0.45 mg/kg in diet = LOAEL
Calculations;
Lo4gg | S meg Mo ;95'5g Jood | _1kg ]/ 0.03 kg BW =0.0825mg/kg/d
No4EL \ 18&BMP | 7 omisyater 1000k

/0.03 kg BW = 2. 5mg/kg/d
Lwater day 1000 mL

Total Exposure = 2.5 mg/kg/d + 0.0825 mg/kg/d =2.5825 mg/keg/d
Coemments: Because mice exposed to Mo displayed reduced reproductive success with a high
incidence of runts, this dose was considered to be a chronic LOAEL. A chronic NOAEL was
estimated by multiplying the chronic LOAEL by a LOAEL-NOAEL uncertainty factor of 0.1.

Final NOAEL:  0.26 mg/kg/d
Final LOAEL: 2.6 mg/kg/d

F-6
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Compound: Molybdenum

Form: Sodium Molybdate
Reference: Lepore and Miller 1965
Test Species: Chicken

Body weight: 1.5 kg (EPA 1988a)

Food Consumption: 0.106 kg/d

(calculated using allometric equation from EPA 1988a)
Study Duration: 21 d through reproduction (during a critical lifestage=chronic)

Endpoint: reproduction
Exposure Route: oral in diet
Daosage: three dose levels:
500, 1000, and 2000 ppm Mo; 500 ppm = LOAEL
Calculations:
LOAEL .-(5 00mg Mo  106mg jood = 1kg ) / 1.5 kg BW = 35.33 mg/kg/d

Lwater day 1000 mg

Comments: Embryonic viability was reduced to zero in the 500 ppm Mo treatment, therefore
this dose was considered to be a chronic LOAEL. A chronic NOAEL was cstimated by
multiplying the chronic LOAEL by a LOAEL-NOAEL uncertainty factor of 0.1.

Final NOAEL:  3.5/kg/d
Final LOAEL: 353 mg/kg/d
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APPENDIX G

DOSE CALCULATIONS FOR THE MALLARD DUCK
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Not applicatile to the analysis

G1-1
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APPENDIX G1
MALLARD DOSE CALCULATIONS TBB DISPOSAL SITE NWS SBD CONCORD
[sedtment
{amphipod] IRpmptipos | Ingestion from] 95%UCL] IR, simemt | Ingestion Between Low
Sample Rppy (mgikg dry (kg/day) Aguatle Prey | (mgfkg dry | (kgfday) from B Dose Betow Low | and High jAbove High
Chemical” Laocation Dose Type | (kp/day) wt.) (100% TR} |  (malday) wt.) 3% Sediment | SUF Y (kg} | (mg/kg/day}| Low TRY | High TRV TRY TRVs TRY
Antimony 95 UCL Typical 0.0917 7.8 0.0917 0.72 10. 10 0.003 0.03 0.01 1.16 6.43E-03
Arsenlc 95 UCL Typical 0.0917 141 0.0917 12.9 23.70 0.003 0.49 0.01 1.16 1.12E-01 | 5.49B+4-00 | 2.20E4+0 X
Berylliom 95 UCL Typical 0.0911 1,18 0.0017 0.13 0.24 0.003 0.00 0.0t 1.16 I' ' 1,09E-03
Catlmiutp 95 UCI. Typical 0.0917 5.1 0.0917 0.47 .70 0.003 0.1 0.6t 1.16 4.07E-03 8.62E-02 | 1.76E+MH X
(Chramlom 95 UCL Typical £.0917 £1.3 0.0917 5.8 204.00 0.003 .62 0.01 1.6 55382
Copper 95 UCL Typical 0.0917 1147 0.0917 105 1094.00 0.003 3.31 .01 1.16 9.35E-01 2.59E+00 | 6.44B+01 X
Lead 95 UCL Typical 0.0917 385 0.0917 33.3 1126.00 0,003 3.41 0.01 1.16 3.34E-01 2.37E-02 | 9.43E4+00 X
Mercury 95 UCL Typical L0 2.4 0.0917 .22 1,70 0.003 0,01 0,01 1.16 1.91E-03 4.02E-02 .85E-01 X
Molyhed 935 UCL Typical 0,0017 4.1 .07 L3 19,40 0.003 0.06 0.01 116 1.16E-02
Seleniwn 95 UCL Typical 0.0917 215 0.0917 2.0 3.20 0.003 0L 0.01 1.16 t.7OE-02 2.32E-01 | 9.39E-01 X
Stver 95 UCL Typical 0.0917 15.6 0.0017 1.8 1.30 0.003 0,00 0,01 1.16 §.56B-02
[Zing 95 UCL Typicat 0.0917 2855 (.0917 262 1309.00 0.003 3.96 0.0% 1.16 | 2296400 ] 1.79E+01 | L7T9E+02 X
Notes!
latmphipod] Concentration of chemleal in amphipad
BW Body weight
IR, Ingestion rate of prey
IR, gimew  1ngestion rate of sediment
kgfday Kilograms per day
mgfkg Milligrams per kilogram
mglkgiday Mitligrams per kilogram per day
NA  Not available
[sediment) Concemration of chemical in seditnent
SUF  Site use factor
TRY Texicity reference value
UCL  Upper confidence limit
a Chemicals were selected based on available TRV information
b The dose for the 95 pereent upper cofidence limi was only caleulated for chemicals with an 1Q greater than 1
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MALLARD HAZARD QUOTIENT CALCULATIONS

APPENDIX G2

TBB DISPOSAL SITE NWS SBD CONCORD

HQ, HQ,

Samaple Typical Dose Low TRV High TRV | (Typical Dose/ | (Typical Dose/
Chemical Location (mg/kg/day) (mgfig/day) | (mg/kg/day) ;| High TRY) Low TRY)

95 UCL" 6.43E-03 - —

95 UCL" £ 1ZE-01 5.49E+04) 2,20E-+01 3.108-03 2.04E-02

95 UCL" LOSE03 - -

95 UCL' 4.07E-03 8.62E-02 1. 76E-+01 2.31E-04 4. 72602

65 UCL? 5.53E-02 --

95 UCL” 9.35E-01 2.59E+00 6.44E+01 1.45E-02 3.61E-01

G5 UCL. 3.34E-01 2.37E-02 9.43E+00 3.54E-02 1.41E+01

95 1ICL* 1.91E-03 4.02E-02 | 1.85E-D1 1.03E-02 4.75E-02

95 UCL® 1. 16E-02 --

95 UCL' 1.70E-02 2.32E-01 9.39E-01 131E-02 7.34E-02

95 UCL? 1.56E-(2 - —

95 UCL® 2.25E+00 1.79E+01 1.79E+(2 1.28E-02 1.28E-01

Notes:

HQ
mg/keiday
TRV

UCL

a

Bold font indicates an HQ greater than 1
Hazard quotient
Milligrams per kilogram per day
Toxicity reference value
Upper confidence limit of the mean

The dose for the mallard was calculated using the 95 UCL of aquatic and wetland sediment data (n=48) and the maximum fissue concentration

G2-1
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APPENDIX H

DOSE CALCULATIONS FOR THE BLACK-NECKED STILT
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APPENDIX H1
BLACK-NECKED STILT DOSE CALCULATIONS IN THE FROID AND TAYLOR AQUATIC UNIT
TIDAL AREA QFA, NWS SBD CONCORD
Rappniea | Engestion from Rygiom | Ingestion Belween Low|
Sample IR ey [amphipod} (ugiday) Amquatle Prey | Tsediment] | (kgiday) from BwW Dose High | Below Low | and High | Above High
Chemleal’ Lacation Dose Type | (helday) (mgikg) | (100% IR, )| (mg/day) (mgikg) 1.3% Sediment SUF (kp) | (ng/kgrday) | Low TRV | TRV TRY TRVs TRV
Animony 95 UCL Typical 0,026 7.91 0.026 0,20 10 1 1.8768-03 0.02 0.50 | 0166 0.66
Arsenic 95 UCL Typical 0.026 140.92 0.026 .62 28.70 1.8768-03 .05 050 | 0.166 11.07 372 14.89 X
Beryllium 95 UCL Tygpical 0.026 1.38 0.026 0.04 0.24 1.8768-0% 0.00 0.50 | 0.166° 0.11
Cadntinm 95 UCL ‘T'ypical 0.0%6 5.09 0.026 0,13 176 1.876E-03 (.00 0.50 {. 166 0,40 .66 11.95 X
Chromiam 95 UCL Typical 0.016 63.33 0.026 1.63 204.00 1,8768-03 (.38 0.50 0. 166 6,05
Copper 95 UCL Typicat 0.026 1147.35 0,026 29.49 1094.00 1.8768-G3 2,05 0.50 4,166 05.08 1.76 43.64 X
Lead 95 UCL Typical 0.026 385.40 0.026 2,90 1126.00 1876803 2.11 030 | 0.166 36.20 0.02 6.39 X
Mercury 95 UCL Typlcat 0.016 2.36 0.026 0.06 170 1.876E-03 3.00 0.50 {.166 0.19 0.027 0.13 X
tMolybdenum 95 UCL Typical 0.026 14.09 0.026 0,36 19,44 1.876E-03 .04 0,50 {.166 1.20
Selenluane 95 UCL Typical 0,026 21.45 0.026 0.55 3,20 1.876E-03 0.01 .50 {166 1.68 0.16 0.64 X
Silver 95 UCL ‘Typical 0,016 19.65 0.026 0.50 1.3¢ 1.876B.03 0.00 0.50 | 0.166 1,53
Zine 95 UCL Typical 0.026 2854.55 0.026 73,36 1309.00 1.876E-03 2.46 0.50 0.166 228.37 12,12 12121 X
Notes!
[aniphipod] Concentration of chemical in amphipod
BW  Baody weight
IRy Ingestion rate of prey
TRydmen  Ingestion rate of seciment
kgfday Kilograms per day
mgtkg  Milligrans per kilogram
mgfkg/day  Milligrams per kilogram per day
NA  Not available
Iseditnent]  Concentration of chemizal in sediment
SUF  Site wse factor
TRV Toxiclty reference value
UCL  Upper confidence bimit
a  Chemicals were selected based on available TRY Information
=== Not applicable to the analysis
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BLACK-NECKED STILT HAZARD QUOTIENT CALCULATIONS IN THE TBB DISPOSAL SITE, NWS SBD CONCORD

APPENDIX H2

"Typical HGQ, HQ,
Sumple Dose Low TRV High TRV | (Typical Dose/ | (Typical Dose/
Chemical Location |(mg/kg/day)| (mgke/day) § (mg/kg/day) | High TRY) Low TRV}
lAntimony 05 UCL' 0.66 - =
Arsenic 95 UCL' 11.07 3.72 14.89 0.74 2.98
livim 95 UCL 0.11 -- —
Cadmium 65 UCL” 0.40 0.06 11.95 0.03 691
Chromium 95 UCL' 6.05
Copper 55 UCL" 95.00 1.76 43.64 2.18 54,08
d 95 UCL' 36.20 0.0160 6.39 5.67 2256
ercury 95 UCL' 0.19 0.03 0.13 1.53 7.05
olybdenem 95 UCL’ 1.20
[Sedenium 95 UCL* 1.68 0.16 0.64 2.64 10.67
Silver 95 UCL? 1.53 - -
Zinc 95 UCL 228.37 12.12 121.21 1.88 18.84

Notes: Bold font indicates an HQ greater than 1

na Not available
HQ Ilazard quoticat

mg/kp/day
TRV
UCL

Milligrams per k.iloé?m per day
Toxicity reference vaiue
Upper confidence Limit

The dose was only caleutared for COPECs. 95 percent UCLs include both aquatic and wetland data. The maxinram amphipod tissue concentration was used in dose calenfat
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APPENDIX 1

DOSE CALCULATIONS FOR THE SALT MARSH HARVEST MOUSE
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APPENDIX {1
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

High Low
High Dose Dose |Low Dose
Dose Lowi High | pow | High
High Dose| Low Dose| TRV TRY | TRV | TRV HQ, HQ, HQ;
Sample | (mg/kg/da|(mg/kg/da| (me'ke/d| (mg/ke/d | me/kg/d| (mg/kg/d] (Low Dose/ | (High Dose/ | (High Dese/
Chemical® Location ¥ %) ay)® ay)’ ay)e ay)d | High TRV)| Low TRV) | High TRV)
imony 309CSPWSS | 0.27 0.11 0.13 1.34 0.13 130 | 879E02 | 2.03E+00] 2.03E-01
"Ars ic 309CSPWSS | 12.79 5.35 0.40 5.46 0.38 528 | 1.01E+00 | 3.22E+01] 2.34E+00
[[Barium 309CSPWSS | 21.44 8.96 644 | 2466 | 622 | 2383 [ 376801 3.33E400] 8.69E01
|Berylium 309CSPWSS | 1.95E-02 | 8.14E03 | 0.00 0.00 0.00 0.00
Cadminm 309CSPWSS | 1.33 0.56 0.06 2.85 006 | 275 | 2.03E-01 | 2.06E+01] 4.69801
[Chromium 309CSPWSS | 3.45 1.44 4.09 1637 | 3.95 | 1581 | o125 245501}  2.11E-01
l|Copper 309CSPWSS | 20.42 8.53 2.87 | 67102 | 277 | 64825 | 1.32E02 | 7.12E+00] 3.04E02
[iLead 309CSPWSS | 22.04 9.58 000 | 25144 | 0.00 | 242,91 | 3.95B02 127E+04| 9.12E(2
[Pvercury 309CSPWSS | 0.04 0.02 0.30 5.04 020 | 4.87 | 3.15E-03 1.22E-01] 7.28E-03
Molybdenum 309CSPWSS | 3.10 1.29 0.28 2.79 0.27 270 | 4.79E-01 1.1IE+01] L.11E+00
[Selenitm 309CSPWSS | 175 0.73 0.05 1.29 0.05 124 | s587E01 3.20E+01| 1.36E+00
([Sikver 309CSPWSS | 0.14 0.06 0.00 0.00 0.00 0.00
IZinc 309CSPWSS | 213.18 [ 8508 | 1023 | 491.61 | 988 [ 47493 | 1.88E01 | 2.0SE+01] 4.34E-01
[lantimony 309SBO5 0.07 0.03 0.13 1.34 0.13 130 | 2.15E- 4.92E01f  4.92E-02
[{Arsenic '3055B03 0.26 0.11 0.40 5.46 0.38 528 | 2.09E-02 6.65E-01| 4.84E-02
i 3095B05 774 3.23 644 | 2465 | 622 | 23.83 | 1.36E01 1.20E+00|  3.14E-01
' eryllium 3008805 | 1.01E-0z | 4.20E-03 | 0.00 0.00 0.00 | 0.00 '
[[Cadmium 3008805 0.05 0.02 0.06 2.85 0.06 2.75 { 7.28E-03 7.39E-01{  1.68E-02
|lchrominm 309SB03 1.36 0.57 4.09 16.37 | 395 | 15.81 | 3.60EDZ 3.33E01] 8.32E-02
[iCopper 300SB05 5.53 2.31 2.87 | 671.02 | 277 | 648.25 | 3.56E-03 1.93E+00]  8.24E-03
[iLead 309SR05 2.57 1.07 0.00 | 25144 | 0.00 | 242,91 | 4.42E-03 142E+03] 1.02E-02
ercury 309SBOS 0.01 0.01 0.30 5.04 0.29 4.87 | 1.16E03 4.50E2]  2.69E-03
%lybaenum 300SB0S 0.84 0.35 0.28 2.79 027 | 270 | 1.30E-01 | 3.0iE+00] 3.01E01
[{Selenium 3095B05 0.03 0.01 0.05 129 |.0.05 124 | 9.85E-03 551E01] 228802
Silver 309SB05 0.04 0.02 0.00 0.00 0.00 [ 0.00
inc 3095SB05 18.47 7.72 1023 | 491.61 | 98% | 47493 | 1.63E-02 1.81E+00] 3.76E-02
Antimony 3095B106 0.08 0.03 0.13 1.34 0.13 130 | 2.57E-02 5.93E-01]  5.93E-02
Arsenic 309SB106 13.80 5.77 0.40 5.46 038 | 528 | LO9E+00{ 3.47E+01] 2.53E+00
Barium 309SB106 14.60 6.10 644 | 2466 | 622 | 238 | 2.56B01 227E+M0] 5.92E01
[Beryllium 3095B106 | 1.645-02 | 6.87E-031 0.00 0.00 0.00 | 0.00
[ICadmium 300SB106 0.2 0.09 0.06 2.85 0.06 275 | 3.13B-02 | 3.18E+00] 7.25E02
liChromium 3095B106 2.56 1.07 4.09 1637 | 3.95 { 15.81 | 6.77E-02 6.27E-01]  1.57E-01
f[Copper 30958106 9.10 3.80 287 | 671.02 | 277 | 648.25 | 5.86E-03 3.17E+00f  1.36E-02
[lLead 3095E106 3.24 1.35 0.00 | 25144 | 0.00 | 242.91 | 5.57E-03 1.79E+03] 1.29E.02
{Mercury 3095B106 0.03 0.01 0.30 5.04 029 | 487 | 2.18803 8.49E-02|  5.05E-03
|[Molybdenam 3095B106 1.55 0.65 0.28 2.79 0.27 2.70 | 2.40E-01 5.56E+00|  5.56E-01
||Selenium 3098B106 0.13 0.0 0.05 1.29 0.03 124 | 422E02 | 2.36E+00] 9.76E-02
Silver 3005B106 0.05 0.02 0.00 0.00 0.00 | 0.00
Iiinc 3095B106 38.79 16.21 1023 | 491.61 | 9.88 | 474.93 | 3.41E02 | 3.79E+00] 7.80E-02
J]Antimony SBO: 1.21 0.50 0.13 1.3¢ 0.13 1.30 | 3.88E-01 8.98E+00]  8.98E-Ui
JArsenic SBO1 104.56 | 43.69 0.40 5.46 0.38 528 | 8.28E+00 [ 2.63E+02] 1.91E~+01
[Barium SBO1 38782 | 162.05 | 644 i 24.66 | 622 | 23.83 | 6.80E+00 | 6.03E+01] 1.57E+01
| BeryHlivin SBO1 5.46E-02 | 228E02 | 0.00 0.00 0.00 | 0.0
jiCadmium SEO1 0.19 0.08 0.06 2.85 0.06 275 | 2.84E2 | 2.83E+00] 6.56E-02
[[Chrominm $BO1 11.85 4.95 4.09 1637 | 395 | 1581 | 3.13E-01 2.950E+00]  7.24E-01
{[Copper SBO1 253.9¢ | 106.11 | 287 | 67102 | 2.77 | 64825 | 1.64E01 8.85E+01] 3.78E-02
{Lead SBO1 43.80 18.39 000 | 25144 | 0.00 | 24291 | 7.54E2 | 2.42E+04] 1.74E0i
Mercury SBO1 2.14 0.89 0.30 5.04 0.29 4.87 | 183601 | 7.13E+00] 4.24E-01
{Molybdenum SBO1 48.60 20.31 0.28 2.79 0.27 270 | 7.52E+00 1 74E+02| 1.74E+01
[|Seleninm SBO1 0.61 0.26 0.05 1.29 0.05 124 | 2.06E-01 L.15E+01| 4.76E-01
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APPENDIX 11
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD
High T Low
High Dose | Dose [Low Dosel
Dose Eow| High Low High
High Dose| Low Dose] TRV TRV | TRV | TRV HQ, HQ, HQ,
Sample | (mg/kg/da| (mg/kg/da| (ne/ke/d | (we/ke/d | merke/d] (me/ke/d| (Low Doses| (High Doser {High Dose/
Chemical® Location ¥ ¥ ay)® ay)’® ay)e | ayW |High TRV)| Low TRV) | High TRV)
Silver SBO1 2.26 0.94 0.00 0.00 | 000 | 0.00
Zinc SBOI 223314 { 933.13 | 1023 | 491.61 | 988 | 474.93 | 1.06E+00 | 2.18E+02] 4.54E+00
Antimony SB02 0.17 0.07 0.13 1.34 0.13 130 | 5.55E-02 1.28E+00] 1.28E°01
Arsenic SBO2 10.38 434 0.40 5.46 038 | 528 | 8.22E-01 2.61E+01] 1.90E-+00
[Barium SEG2 18.56 7.75 644 | 2466 | 622 | 2383 | 325601 | 2.88E+00] 7.52E01
[Beryltinm $B02 2.82E-02 | 1.18E-02 | 0.00 0.00 | 000 | 000
dminm SBO2 0.02 0.01 0.06 2.85 0.06 | 2.75 | 2.53E-03 2.57E-01]  5.86E-03
' Bromium _SBO2 1.85 0.7 2,09 16.37 | 395 | 1581 | 4.88E-(2 4.52E-01] 1.13B-01
[iCopper SB02 10.73 4.49 2.87 [ 671.02 | 2.77 | &48.25 | 6.92E-03 3.74E+00]  1.60E-02
L ead SB02 0.39 0.25 0.00 | 25144 | 0.00 [ 24201 | 1.02ED3 3.28E+02] 2.36E03
[Mercury SBO2 0.15 0.06 0.30 5.04 029 | 487 | 1.31E02 5.09E-01]  3.03E-(2
{Molybdeninn SB02 0.38 0.16 0.28 279 | 027 | 270 | 5.82E02 1.34E+00] 1.34E-01
Selenium SB02 0.43 0.18 0.05 1.29 | 0.05 1.24 | 1.45E-01 8.09E+00] 3.34E01
Silver SBO2 0.03 0.01 0.00 0.00 0.00 | 0.00
Zine - SBO2 48.87 2042 | 1023 | 49161 | 9.88 | 474.93 | 4.30E02 | 4.78E+00| 0.04E-02
[Antimony SBO3 18.14 7.58 0.13 1.34 0.13 130 [ 5.84E+00 | 135E+02] 1.35E+01
Arsenic SR03 25424 | 10624 | 0.40 5.46 038 | 528 [20IE+01| 6.40E+02] 4.66E+01
Barium SBO3 63.67 26.60 644 | 2466 | 622 | 2383 | 1.12E+00 | "9.89E+00] 2.58E+00
lium SBO3 3.00E-02 | 1.25E-02 [ 0.00 0.00 0.00 | 0.00
admizm SB03 3.67 1.53 0.06 2.85 006 | 275 | 55701 5.66E+01]  1.20E-+00
{lehromiuni SBO3 10.89 4,55 4.09 1637 | 395 | 1581 | 2.88B-01 2.67E+00]  6.65E-01
{iCopper SB03 2785.84 | 116408 | 287 | 671.02 | 277 | 64825 | 1.80E+00 | 0O.71E102| 4.15E+00
[[Lead SB03 13141 | 5491 0.00 [ 25144 { 0.00 | 24291 | 2.26E-061 7.26E+04]  5.23E01
ercury SB03 13443 | 56.17 0.30 5.04 025 | 4.87 | LISE+01 | 4.48E+02] 267E+01
olybdenum SB03 90.69 37.90 0.28 2.79 027 | 270 | LAE+01| 3.24E+02] 3.24E+01
{[Setenium SBO3 0.44 0.18 0.05 129 | 0.05 124 | 1.47E01 8.22E+00|  3.40E-01
Silver SBO3 0.96 0.40 0.00 000 | 000 | 0.00 ]
Zine SB03 2162.16 | 903.47 | 10.23 | 491.61 | 9.88 [ 47493 | 1.90E+00 | 2.11E+02| 4.40E+00
Antimony SB04 3.90 1.63 0.13 1.34 0.13 130 | L26E+00 [ 2.90E+01] 2.90E+00
Arsenic SBO4 109.58 | 45.79 0.40 5.46 038 | 528 |[868E+00] 276E+02] 2.01E+0D1
jum SBO4 77.15 32.24 644 | 2466 | 622 | 23.83 | 1.35E+00| 1.20E+01] 3.135+00
([Beryllinm SBO< 5.016-02 | 2.00E02 | 0.00 | 006 | 0.00 | 0.00
J[Cadmium SBO4 1.87 0.78 0.06. | 2.85 0.06 275 | 284801 2.88E+01]  6.56E-01
{{iChromium SBO4 10.37 4.33 4.09 1637 | 395 | 1581 | 2.74801 2.54E+00]  6.33E01
[{Copper SBO4 157,88 | 65.97 2.87 | 671.02 | 277 | 64825 | 1.02E-m 5.50E+01]  2.35E-01
[Lead SB04 86.07 35.96 0.00 [ 251.44 | 0.00 | 24291 [ 1.48E-01 4.75E+(4]  3.42E41
[Mercury SBO4 10.69 4.47 0.30 5.04 020 | 4.87 | 9.17801 3.56E+01| 2.12E-+00
IMolybdenum SBO4 30.06 12.56 0.28 2.79 027 | 270 | 4.65E+00 | 1.08E+G2] 1.08E+01
Selemium SB04 13.10 5.48 0.05 1.29 0.05 1.24 | 441E+00 |  247E+02] 1.02E+01
Silver SBO4 0.40 0.17 0.00 0.00 [ 0.00 [ 0.00
(Zinc SBo4 1146.60 479.12 10.23 491.61 9.88 474.93 | L.OIE+00 1.12E+02| 2.33E+00
Antimony SBO5 0.04 0.2 0.13 1.34 0.13 130 | 1.ISE-02 2.73E-01f 2.73E-02.
Arsenic SBOS 15.40 6.43 0.40 5.46 038 | 528 | L22E+00 | 3.88E+01] 2.82E+00
Barinm SBOS 20.31 8.49 644 | 2466 | 622 | 2383 | 3.56E01 3.16E+00]  8.23E-01
[Beryliinm SBOS 391B02 | 1L64E02 | 0.00 0.00 0.00 0.00
{Cadminm SBOS 0.02 0.01 0.06 2.85 0.06 | 2.75 | 3.558-03 3.60E-01]  8.20E-03
JiChrominm SBOS 1.59 0.67 4.09 1637 | 3.95 { 1581 | 421E;2 3.90E-01] 9.74E-(2
Copper 5B05 11.86 4.96 287 | 671.02 | 2.77 | 648.25 | 7.65E03 4.13E+00]  1.77E-02
Lead SROS 3.4 1.44 0.00 | 25144 | 0.00 | 24291 | 5.92E03 1L.9E+03] 1.37E-02
[Mercury SBOS 0.1% 0.07 0.30 5.04 029 | 487 | 1.53E® 5.94E-01} 3.33E(2
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SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

High | Low
High Deose Dose |Low Dose
Dose Low| High Low High
High Dose| Low Dose] TRV TRV TRV | TRV HQ, HQ, HQ;
Sample | (mg/kg/da| (mg/kg/da) (mg/ke/d | {me/ke/d | img/kerd| (mg/kg/d| (Low Dose/ [ (High Dose/ | (High Dose/
Chemical* Location ¥ ¥ ay)® ay)’ ayc | ayd |[High TRV)| Low TRV) | High TRV)
Molyhdenum SBOS 1.83 0.76 0.28 2.79 0.27 | 2.70 | 2.83601 | 6.54E+00| 6.54E-01
Selenjum SBOS 1.38 0.58 0.05 1.29 0.05 1 .1.24 | 465801 | 2.60E+01] 1.08E+00
Silver SBO3 0.36 0.15 0.00 0.00 0.00 { 0.00
Zine SBO3 68.30 | 28.75 | 1023 | 49161 | 9.88 | 474.93 | G.0SE<2 | 6.73E+00] 1.40E-01
Antimony SBO6 0.03 0.01 0.13 1.34 0.13 130 | 1.11E02 2.57E-01}  2.57E-02
Arsenie SBO6 11.10 4.64 0.40 5.46 0.38 528 | 8.79E-01 | 2.79E+01] 2.03E+00
Barivin SBO6 30.21 12.62 644 | 2466 | 622 | 23.83 | 5.30E01 [ 4.69E+00] 1.22E+00
[Beryllinm SB06 S19E-m [ 2.17E-02 [ 0.00 0.00 0.00 | 0.00
Cadminm $B06 0.02 0.01 0.06 2.85 0.06 | 275 | 3.04803 3.098-01]  7.03E-03
Chromium SB06 2.30 0.96 409 | 1637 | 395 | 1581 | 6.08E02 5.63E-01]  1.41E-01
[|Copper SBO6 §.40 3.51 287 | 67102 | 2.77 | 648.25 | 5.41E03 2.93E+00] 1.25E-02
iLead S5B06 1.14 0.48 0.00 | 25144 | 0.00 | 24291 | 1.97E-03 6.32E+02|  4.555-03
|Mercury SB(6 (.13 0.05 0.30 5.04 0.29 487 | 1.098-12 4.24E-01]  2.50E-2
{{Molybdenum SBO6 1.60 0.67 0.28 2.79 027 | 270 | 248601 | 5.74E+00] .5.74E-01
{|Selenium " SBO6 1.27 0.53 0.05 126 | 0.05 1.24 | 426E01 | 2.30E+01] 9.86E-01
Sitver SBOG 0.31 0.13 0.00 0.00 0.00 | 0.00
Zinc SBO6 2.9 9.61 1023 | 40161 | 9.88 [ 474.93 | 2.02E02 | 2.25E+400] 4.68E-02
Antimony SBO7 0.04 0.02 0.13 1.34 0.13 130 | 1.21E® 2.81E-01] 2.81E-(2
|Arsenic SBO7 10.92 4,56 0.40 5.46 0.38 528 | 8.656-01 | -2.75E+01] 2.00E+00
Barium SBO7 16.73 6.99 644 | 24.66 | 622 | 23.83 | 2.93E01 | 2.60E+00[ 6.78E-01
eryllium SBO7 4.55E-02 | 1.90E-02 | 0.00 0.00 0.00 | 0.00
[Cadminm SBO7 0.02 0.01 0.06 2.85 0.06 | 275 | 3.55E-03 3.60E-01|  8.20E-03
[Chromium SBO7 1.85 0.77 4.09 1637 | 395 | 1581 | 48Em 45E01] 1.13E-01
{Copper SBO7 12.74 5.32 287 | 671.02 | 2.77 | 64825 | 821E-03 | 4.44E+00] 1.90E02
Lead SBO7 3.15 1.32 0.00 | 25144 | 0.00 | 24291 | 5.42E-03 1.74E+03] 1.25E-02
Mercury SBO7 0.15 0.06 0.30 5.04 029 | 4.87 | 1.31E-02 5.09E-01]  3.03E-02
[Molybdenum SBO7 1.75 0.73 0.28 2.79 027 | 270 | 2.71E01 | 6.27E+00]  6.27E-01
[[Selenium SBO7 1.40 0.58 0.05 1.29 0.05 1.24 2.63E+01] 1.09E+00
Isitver - ' SBO7 0.33 0.14 0.00 0.00 0.00 0.00
Zine SBO7 65.52 27.38 1023 | 491.61 | 9.88 | 474.93 | 5.76E02 | 6.40E+00| 1.33E-01
[{Antimony SBO8 0.04 0.02 0.13 1.34 0.13 130 | I.ISE-02 2.73E01]  2.73E-02
[lArsenic SB08 18.26 7.63 0.40 5.46 0.38 528 | 145E+00 | 4.60E+01] 3.34E+00
[[Barivm SBOS 25.13 10.50 644 | 24.66 | 622 | 2383 | 4.41E01 | 3.91E+00| 1.02E+00
IBerylliwm SBOS 528602 | 221E-2 ] 0.00 0.00 0.00 0.00
{lCadmium SB0S 0.02 0.01 0.06 2.85 0.06 275 | 2.55B-03 3.60E-01]  8.20E-03
({Chromium SBO8 2.65 1.11 4.09 1637 | 3.95 | 1581 | 7.00E-02 6.48E-01] 1.62E-01
[[Copper SBO8 16.33 6.82 2.87 | 67102 { 2.77 | 64825 | 1.05B-02 | S.69E+00]  2.43B-2
[[Le=d SBOS 2.21 0.2 0.00 | 25144 | 0.00 | 24201 | 3.80E-03 [ 122E+03] 8.78E-03
iviercury SBO8 0.15 0.06 0.30 5.04 0.29 4.87 | 1.3iE-02 5.008-01]  3.05E-2
[Molybderum SBOS 4.21 1.76 0.28 2.79 027 | 270 | 651E01 1.5iE+01] 1.51E+00
i|Selenium SBO8 0.56 0.23 0.05 1.29 0.05 1.24 | L89E-D1 1.OGE+01] 4.36E-01
[sitver SBO8 0.33 0.14 0.00 0.00 0.00 | 0.00
Zine SBOS 54.00 2256 | 1023 | 49161 | 9.8 | 474.93 [ 4.758-02 | 5.28E+00| 1.10E-01
Antimony SB09 1.29 0.54 0.13 1.34 0.13 130 | 4.16E01 { 9.62E+00] 5.62E-01
Arsenic SB0Y 67.68 28.28 0.40 5.46 038 | 528 |536E+00] 1.70E+02| 1.24E+0%
Bariam SB09 32.54 13.60 644 | 2466 | 622 | 2383 | 5.71E-01 | 5.06E+00] 1.32E+00
Beryllium SB09 373602 | 1.56E-02 | 0.00 0.00 0.00 | 0.0
Cadmium SBO9 2.20 0.92 0.06 2.85 006 | 275 ] 334801 | 3.40E+01] 7.73E-01
Chromium SB09 3.75 1.57 4.09 16.37 [ 395 | 1581 | 9.92B-02 9.198-01]  2.298-01
l[Copper SBOO 136.58 57.07 287 | 671.02 | 277 | 648.25 | 8.80E-02 4.76E+01]  2.04E-D1
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APPENDIX I1

SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSEBD CONCORD

High Low
High Dese Dose |Low Dose
Dose Low| High Low High
High Dose| Low Dosej TRV TRY | TRV | TRV HQ, HQ, HQ;
Sample | (mg/ke/da|(mg/kg/da| (mg/kg/d| (mgkg/d | (mp/kg/d| (mg/kg/d| (Low Dose/ | (High Dose/ | (High Dose/
Chemical® Location ¥) ¥} ay)® ay)® ay)e ay)d | Hich TRV){ Low TRV) | High TRV}
Lead SBO9 26.69 11.i5 0.00 | 25144 | 0.00 | 24291 | 4.59E-02 147E+04]  1.06E]
[Mercury SB09 11.20 4.68 0.30 5.04 029 | 4.87 | 9.61E-01 3.73E+01] 2.22E+00
jiMolybdennm SBO9 10.52 4.40) 0.28 2.79 .27 270 | L.63E+00| 3.76E+01] 3.76E+00
[[Selenivm SB0Y 7.28 3.04 0.05 129 | 005 | 124 [245E+00| 1.37E+02] 5.66E+00
|[Silver SBY 0.50 0.21 0.00 0.00 0.00 | 0.00
Zinc SB09 2953.86 | 123429 | 10.23 | 491.61 [ 9.88 [ 474.93 | 2.60E+00| 2.89E+02] 6.01E+00
Antimony SB10 6.54 2.90 0.13 1.34 0.13 1.30 [ 2.23E+00 | 3.16E+0if 5.16E+00
Arsenic SB10 60.88 25.44 0.40 5.46 0.38 | 528 | 4.82E+00] 1.33E+02] L.11E+01
[Bariom SB10 25.13 10.50 6.44 | 2466 | 622 | 2383 | 4.41E01 3.91E+00[ 1.02E+00
lium SB10 3.738-02 | 1.56E02 | 0.00 0.00 0.00 | 0.00
Cadmium SB10 8.93 3.73 0.06 2.85 006 | 275 | 136E+00] 1.38E+02] 3.M4E+00
Chromium SBIO 8.71 3.64 4.09 16.37 | 3.95 | 1581 | 230E01 2.13E+00] 5.32E-1
Copper SB10 5220.83 | 2181.56 { 2.87 | 671.02 | 277 | 648.25 ! 3.37E+00 | 182E+03] 7.78E+00
1 ead SB10 32.00 13.37 0.00 | 25144 | 0.00 | 24291 [ 5.50B-02 L77TE+04}  1.27E-01
Mercury - SB10 2.51 1.47 0.30 5.04 020 | 487 | 3.01E01 L17E+01  6.97E01
(Molybdenum SBLO 12.53 5.23 0.28 279 | 027 | 270 | 1.ME+00 | 4.48E+01] 4.48E+00
[Seleninm SB10 5.82 2.43 0.05 1.29 0.05 1.24 | 1.96E+00 | 1.10E+02] 4.53E+00
ilver SB10 0.36 0.15 0.00 .00 000 | 0.00
Ei.nc SB10 2708.16 | 1131.62 | 1023 | 491.61 | 9.88 | 474.93 | 2.38E+00 | 2.65E+02| 5.51E+00
[Antimony SBi03 0.10 0.04 0.13 1.34 0.13 130 | 3.19E02 7.38E-01]  7.38E-02
{Arsenic SBI105 0.85 0.36 0.40 5.46 0.38 528 | 6.74E<02 | 2.14E+00] 1.56E-01
jum SB105 17.06 7.13 644 | 2466 | 622 | 2383 | 2.99E01 2.65E+00] 6.92E-01
Tinm SB105 1.18E03 | 4.94E04 | 0.00 0.00 0.00 | 0.00
Cadmium SB103 0.03 0.01 0.06 2.85 0.06 | 275 | 4.008-03 4.07E-01]  9.25E-03
Chromium SBI105 1.20 0.54 4.09 1637 | 395 | 1581 | 341E-02 31.16E01] 7.83E-02 1
Copper SB10S 15.50 6.47 2.87 | 671.02 | 277 | 64825 | 9.99E-03 5.40E+00]  2.31E-02
Lead SB105 0.43 0.18 0.00 | 25144 | 000 | 24291 | 7.33E4 | 2.35E+02[ 1.69E-03
ercury SB105 0.13 0.06 0.30 5.04 029 [ 487 | 131802 5.00E-01] 3.03E-02
[Molybdenumn $B105 1.00 0.42 0.28 2.79 027 | 270 | 1.55E-01 3.59E+00|  3.59E-01
Selenivm SB103 0.87 0.37 0.05 1.29 0.05 124 | 2.04E01 L64E+01]  6.30E-01
Silver SB105 0.11 0.03 0.00 0.00 0.00 | 0.00
Zinc SB105 40.57 1695 | 10.23 | 49161 | o988 | 47493 | 3.57E02 | 397E+00| 8.25B02
Antimony SB1I 0.04 0.02 0.13 1.34 0.13 130 | 1.32B02 3.05E-01] 3.05E-02
Arsenic SB11 26.32 11.00 0.40 5.46 038 | 528 | 2.08E+00 | 6.62E+01] 4.82E+
{Barium SB1i 17.48 7.30 644 | 2466 | 622 | 23.83 | 3.06E-01 272E+00|  7.09E-01
[[Berylium SBII 4.10E-02 | 1.71E-02 | 0.00 0.00 0.00 0.00
Cadmium SB11 0.03 0.01 0.06 2.85 0.06 | 2.75 | 4.055-03 4,12E0i]  9.37E-03
)Chromium SBI1 2.59 1.08 4,09 1637 | 395 [ 1581 | 6.84E-02 6.33601] 13801
Copper SBI1 20.97 8.76 287 f 671.02 | 2.77 | &4825 | 1.35E02 | 7.31E+00] 3.12E2
Lead SBI1 5.44 2.37 0.00 [ 25144 | 000 | 242001 ] 9.36E-03 3.00E+03] 2.16E-02
|Mercury SB11 0.13 0.06 0.30 5.04 0.29 4.87 | 13IE-02 5.09E-011  3.03E-02
IMolybdenum SBI1 1.88 0.79 0.28 2,79 027 | 270 | 2.91E-01 6.72E+00]  6.72E-01
Seleninm SBL! 1.46 0.61 0.05 1.29 0.05 1.24 | 4.90E-01 2.74E+01] 1.13E+00
Silver SB1I 0.38 0.16 0.0 0.00 0.00 | 0.00 '
Zine SBI1} 84.08 35.14 1023 | 49161 | 988 [ 474.93 | 7.40E02 8.2DE+00[ 1.7IE-01
Antimony SBi2 1.08 0.45 0.13 1.34 0.13 1.30 | 3.47E01 8.2E+00]  8.02E-01
Arsenic SB12 11.82 4.94 0.40 5.46 0.38 | 528 | 9.36E01 2.97E+01] 2.16E+00
Barium SB12 33.62 14.035 644 | 2466 | 622 | 2383 | 5.00E-01 5.02E+00] 1.36E-+00
Beryllium SB12 4.73E-02 | 1.98E02| 0.00 0.00 0.00 [ 0.00
Cadminm SB12 0.02 0.01 0.06 2.85 006 | 275 | 2.55B-03 3.60E-01]  8.20E-03
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" APPENDIX 1
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONGORD

[ High Low
High Dose Dose {Low Dose
Dose Low| High Low High
High Dose| Low Dose| TRV TRV TRV TRV HQ, HQ, HQ;
Sample | (mg/kg/da| (mg/kerda| (merhe/d] (mg/kg/d| me/kp/d| (me/ke/d| (Low Dose/ | (High Doses | (High Dose/
Chemical® Lacation ¥) ¥ ay)* ay)® ay)e ay)d |High TRV}| Low TRV} | High TRV)
CRromium SB12 2.40 1.00 4.09 1637 | 395 | 1581 | 6.35E-m 5.88E-01]  1.47E01
Copper SB12 29.95 12.51 2.87 | 671.02 | 277 | 648.25 | 1.938-02 1.04E+01|  4.46E-02
Lead SB12 12.82 5.36 0.00 | 25144 | 000 | 242.01 | 220602 | 7.08E+03] 5.10E-02
Mercury SBI2 0.15 0.06 0.30 5.04 029 | 487 | 131E02 5.09E-01]  3.03E-02
Molybdenum SBI2 1.83 0.76 0.28 2,79 0.27 | 270 | 2.83E-01 6.54E+00]  6.54E-01
Selenium SB12 1.60 0.67 0.05 120 | 0.05 124 | 5.39E-01 3.ME+01]  1.25E+00
Silver SB12 0.36 0.15 0.00 0.00 | 000 [ 0.00
Zine SB12 10702 | 4472 | 103 | 49161 | 988 | 47493 | 0.42E®2 1.05E+01| 2.18E-01
Antimony SBI3 0.54 0.23 0.13 134 | 0.13 1.30 | 1.73E-0]1 | 4.01E+00} 4.01E-01
Arsenic SB13 35.27 14.74 0.40 546 | 0.38 528 | 2.79E+00 | 8.88E+01] 6.46E+00
[Barium SBI3 56.59 23.65 644 | 2466 | 622 | 2385 | 9.92E01 8.79E+00[ 2.29E+00
{iBeryllium SB13 8.198-04 | 3.42E-04 { 0.00 0.00 0.00 | 0.00
{iCadmiwm SB13 0.02 0.01 0.06 2.85 0.06 | 275 | 3.60E-03 3.65E-01| 8.32E-03
[lChrominm SB13 3.95 1.65 4.09 16.37 | 3.95 | 15.81 | 1.05E01 9.68E-01] 2.42E-0]
[[Copper " SB13 43020 | 179.76 | 2.87 | 671.02 | 277 | 648.25 | 2.77E-01 1L.50E+02]  6.41E-01
d SB13 10.22 4.27 000 | 25144 | 000 | 24261 | 1.76E-02 | 5.64E+03] 4.06E-02
E:muy SB13 1.99 0.83 0.30 5.04 029 | 487 | L70E-01 | 6.62E+00] 3.94E-01
olybdenam SB13 1508.14 | 630.19 | 0.28 279 | 027 | 270 |2.33E+02| 540E+03] 5.40E+02
|[Seteniom SB13 3.49 1.46 0.05 1.29 | 0.05 1.24 | 1.18E+00 |  6.58E+01] 2.72E+00
Isitver SB13 1.04 0.44 0.00 0.00 0.00 0.00
Zine SBI3 497.95 | 208.07 | 1023 | 49161 | 088 [ 47493 | 438E01 | 4.87E+01] 1.01E+00
Antimony SB14 1.38 0.58 0.13 134 | 0.13 130 | 4.44E-01 1.O3E+01] 1.03E+00 ||
Arsenic SB14 100.93 | 2594 0.40 5.46 | 0.38 528 | 871E+00 | 2.77E+02] 2.01E+01
{[Bariam SB14 94.87 39.64 644 | 2466 | 622 | 2383 | L66E+00 | 1.47E+01] 3.85E+00 |
IBeryliium SB14 8.19E{4 | 3.42E-4 | 0.00 0.00 .00 0.00
Cadmium SB14 0.02 0.01 0.08 2.85 0.06 | 275 | 3.55E-03 3.60E01] 8.20E-03
[lChrominm SB14 6.79 2.84 4.09 16.37 | 3.95 | 1581 | L.80E-(1 1.66E+00]  4.15E-01
[[copper SB14 112.77 | 47.12 2.87 | 67102 | 277 | 64825 | 727E2 | 3.93E+01] 1.68E-01
HiLead SB14 56.12 23.45 000 | 251424 | 0.00 | 242.91 | 9.65E-02 | 3.10E-+04] 2.23E-01
IMercury $B14 0.41 0.17 0.30 5.04 029 | 487 | 3492 1.36E+00]  8.08E-02
[Molybdenum SB14 25.05 10.47 0.28 279 | 027 | 270 [388E+00| 806E+01] 8.96E-+00
[Selenium SB14 11.36 4.75 0.05 129 | 0.05 1.2¢ | 3.82E+00 [ 2.14E+02] 8.84E+00
Silver SB14 1.09 0.45 0.00 0.00 0.00 0.00
Zinc SB14 906.36 | 378.73 | 1023 | 491.61 | 9.88 | 474.93 | 7.97E01 | 8.86E+01] 1.84E+00
Antimoby SBI15 5.67 2.37 0.13 1.34 6.13 1,30 {1 1.BZE+(0 4.22E+01| 4.22E+00
Arsenic SBI15 103.31 | 4317 0.40 546 | 038 | 528 [8.8E+00| 2.60E+02] 1.89E401
Barium 5815 56.84 | 23.75 644 | 2466 | 622 | 23.83 | 9.97ED | 8.83E+00f 2.30E+00
Beryllium SB15 146E-03 | 6.08E-04 | 0.00 .00 | 000 | 000
Cadminm SB15 0.04 0.02 0.06 285 | 006 | 275 | 6.55E403 6.69E-01]  1.52E-02
Chrominm SB15 260.46 | 108.84 | 4.09 1637 | 395 | 1581 | 6.88E+00| 6.38E+01] 1.59E-+01
[[Copper SB13 30323 | 12671 | 2.87 | 671027 277 | 648.25 | 1.05E01 1.06E+02| 4.52E-01
fiLead SB15 17.45 7.29 0.00 § 25144 | 0.00 | 242.91 | 3.00B-02 9.64E+03] 6. 4E-02
[Mercary SB15 0.79 0.33 0.30 5.04 029 | 487 | 677602 | 2.63E+00] 1.57E-01
|[Molybdenum SB15 38.58 16.12 0.28 2.79 027 | 270 [597E+00 | 1.38E+02[ 1.38E+01
Selenium SB15 9.90 4.14 0.05 1.29 0.05 124 | 333E+00 ] 1.86E+02] 7.70E+00
Silver SB15 1.17 0.49 0.00 0.00 0.00 | ©.00
inc SB15 840.84 | 35135 | 1023 | 49161 | 9.88 | 474.93 | 7.40E0L | 3.22E+0l] L.7IE+00
[Aatimony SB16 0.31 0.13 0.13 13¢ | 0.13 130 | 1.OIE-01 | 2.32E+00{ 2.32E-01
|{Arsenic SB16 17.01 7.11 0.40 546 | 0.38 528 | 1.35E+00 | 4.28E+01] 3.11E+00
{Barivm $B16 10.24 4.28 6.44 24.66 6.22 23.83 | 1.80E-01 1.59E+00] 4.15E-01
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SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

High Low -
High Dose Dose |Low Dose
Dose Low] High Low High
High Dose| LowDose] TRV | TRV | TRV | TRV HQ, HQ, HQ,
‘ Sample | (mg/kg/da| (mg/kg/da| me/ke/d| (me/ke/d| (na/igidf (me/ke/d| (Low Dose/ | (High Dose/ {(High Dose/
Chentical® Location ) y) 3y | an® | ay)e | apd |High TRV)| Low TRV) | High TRV)
eryllium SB16 4.50E-03 | 1.88E-03 | 0.00 0.00 0.00 | 0.0
|Cadmium SB16 0.13 0.06 0.06 2.85 0.06 | 2.75 | 2.03802 | 2.06E+00] 4.688-02
Chromium SB16 0.08 0.03 4.09 1637 | 3.95 | 15.81 [ 2.05E03 1.90E-02| 4.745-03
iCopper SB16 0.46 0.19 2.87 | 671.02 | 2.77 | 64825 | 2.96E-04 LOOE-01]  6.85E-04
Lead SB16 0.03 0.61 0.00 125144 | 0.00 [ 242.91 | 5.00E05 L6IE+01[ 1.16E-04
iMereary §$B16 2.52 1.05 0.30 5.04 029 | 4.87 | 2.16E-01 8A40E+00|  5.00E-01
[Molybdenum SB16 6.01 2.51 0.28 2.79 0.27 | 2.70 | 9.31E01 | 2.15E+01] 2.156+00
Selenium - SB16 2.91 1.22 0.05 1.29 0.05 1.24 | 9.80E-01 5.48E+01] 2.27E+00
Silver SB16 0.23 0.10 0.00 0.00 | 000 | 0.00
Zine SB16 1.75 0.73 1023 | 491.61 | 9.88 [ 474.93 | 1.54E-03 1.71E01]  3.55E-03
Antimony SB17 0.08 0.04 0.13 134 | 0.13 130 | 2.70E2 6.25E-01]  6.25E-02
Arsenic SBi7 0.61 0.25 0.40 546 | 0.38 528 | 4.82E-0 1.53E+00] 1.11E-01
Barium SB17 0.47 0.19 644 | 24.66 | 622 | 23.83 | R.17E-m 7.24E-02]  1.89E-02
ryllium $B17 6.37E-04 | 2.66E-04 | 0.00 0.00 0.00 | 0.00
{{Cadminm - SBI7 0.02 0.01 0.06 2.85 0.06 | 275 | 2.74E03 2.78B-01]  6.32E-03
Chromium $B17 15.16 6.33 4.09 16.37 | 395 | 1581 | 4.01E-01 3.71E+00]  6.26E-01
Copper SB17 215.10 | 89.88 2.87 | 671.02 | 2.77 | 648.25 | 1.39E-01 7.49E+01]  3.21E-01
Lead SB17 34.74 14.51 0.00 | 25144 [ 000 | 24291 | 5.98E-02 1.92E+04] 1.38E-01
ercury §B17 0.36 0.15 0.30 5.04 | 029 | 487 | 3.06E02 LISE+00!  7.07E-02
olybdennm SB17 34.57 14.45 0.28 27 | 027 | 270 [ 5356+00| 1.24E+02] 1.24E+01
[[Seteninm SB17 17.47 7.30 0.05 1.29 0.05 124 | 5.88B+00 | 3.29E+02| 1.36E+01
|Isilver SB17 0.03 0.01 0.00 0.00 0.00 | 0.00
|{Zinc SB17 112476 | 469.99 | 1023 | 451.61 ] 9.88 | 474.93 | 9.90E-01 110E+02| 2.29E100 ||
timony SB18 1.25 0.52 0.13 134 | 0.13 130 | 4.02E-01 9.30E+00]  9.30E-01
'@enic SBig 189.79 | 79.30 0.40 546 | 038 | 528 | L.50BE+01 | 4.78E+02] 2.47E+01
{[Barius SB18 16.15 6.75 6.44 2466 | 622 | 2383 | 2.83E-01 251E+00]  6.55E-01
[Beryllium SB18 1.05E-03 | 437604 | 0.00 0.00 0.00 0.00
[[Cadmium - SB18 0.03 0.01 0.06 2.85 0.06 275 | 4.66E-03 4.73E-01] 1.08E-02
[{Chromium SB1S 4.17 1.74 4.09 1637 | 395 | 1581 | 1.10B01 1.02E+00]  2.55E-01
l[Copper SBI8 697.50 | 20146 | 287 | 671.02 | 277 | e48.25 | 4.50E01 243E+02| 1.04E+0D
[Lead SBl§ 21.73 9.08 0.00 | 25144 | 0.0 | 24291 | 3.4Em L20E+(4| 8.64E02
Mercury SBIR 0.56 0.23 0.30 5.04 020 | 4.87 | 4.80E-02 LETE+00] 1.11EDI
[IMolybdenum SBL§ 33.07 13.82 0.28 279 | 027 | 2.70 | S12E+00] 1.i8E+e2] 1.18E+01
[[Setenium SB18 11.07 4.62 0.05 1.29 0.05 1.24 1 3.72E+00 | 2.08E-+02] &.6IE+00
Silver SB18 0.05 0.02 0.00 0.00 0.00 | 0.00 !
uz?c SB18 616.98 { 257.81 | 1023 | 491.61 | 988 | 474.93 | 5.43E-01 6.03E+01] 1.26E+00
[{antimony SB19 0.82 0.34 0.13 1.34 0,13 130 | 2.64E-01 6.09E+00|  6.09E-01
|iArsenic SB19 9436 | 39.43 0.40 546 | 038 | 528 | 747E+00 ] 2.376+02 1.73E+01
|[Barium SB19 15.31 6.40 644 | 2466 | 622 | 2383 | 2.69E-01 2.38E+00]  6.21E-01
HBerylium SB19 7.28E-04 | 3.04E04 [ 0.00 0.00 0.00 0.00
{[Cadmium SBI9 0.02 0.01 0.06 285 | 0.06 | 275 | 3.29E03 3.34E-01  7.61E-03
fiChromium SR19 7.40 3.09 4.09 1637 | 395 | 1581 | 1.965-01 1.81E+00] 4.52E-01
Copper SB19 180.43 | 75.39 2.87 |- 671.02 | 2.77 | 64825 | 1.16E-01 | 6.20E+01] 2.69E-01
ad SB19 28.06 11.73 0.00 } 25144 | 000 | 242.91 | 4.858-02 1.55E+04f  1.12E-01
ercury SB19 0.43 0.18 0.30 504 | 020 | 4.87 | 371802 1.44E+00|  8.58E-02
ofybdenum 5B19 30.06 12.56 0.28 279 | 027 | 2.70 ] 4.65E+00] 1.08E+02] 1.08E+01
{Selenium SE19 16.74 7.00 0.05 1.29 0.05 124 | 5.63E+00 | 3.15E+02| 1.30B-+01
ilsitver SB19 0.04 0.02 0.00 0.00 0.00 | 0.00
[{Zine SB16 40240 | 168.15 | 10.23 | 451.61 | 9.88 | 474.93 | 3.34E01 | 3.93E+01] 8.19E01
{lAntimony SB20 0.58 0.24 0.13 1.34 0.13 1.30 | 1.87E-01 4.33E+00]  4.33B-01
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APPENDIX I1
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

High

—

Low 'I
High Dose Dose |Low Dose]
Dose Low| High Low High
High Dose] Low Dose| TRV TRY | TRV | TRV HQ, HQ, HQ;
Sample | (mg/kg/da{ (mg/kg/da| (mg/ke/d| (mg/ke/d| mp/kp/d] (mg/kg/d| (Low Dose/| (High Dose/ | (High Dose!
Chemieal® Location ¥) ¥ ay)* ay)® aye ay)d |High TRV}| Low TRV) | High TRV)
Arsenic S$B20 41.00 17.13 0.40 546 | 0.38 528 | 3.25E+00 | 1.03E+02] 7.51E+00
Barium SB20 27.96 11.68 644 | 2466 | 622 | 23.83 | 4.90E-01 | 4.34E+00] 1.13E+00
Beryllizm SB20 6.83E-04 | 2.85E-04 | 0.00 0.00 [ 0.00 0.00
Cadminm $B20 0.02 0.01 0.06 2.85 0.06 | 275 | 3.04E-03 3.09E-01f  7.03E-03
Chromimm SB20 6.50 2.72 4.09 1637 | 385 | 1581 | 172601 1.59E+00]  3.97E-01
Copper SB20 82698 | 34556 | 287 | 671.02 | 2.77 | 64825 | 5.33E01 | 2.88E+02] 1.23E+00
Lead SB20 20.19 8.44 0.00 { 25144 | 0.00 | 242,91 | 3.47E02 L11E+04] 8.03E-02
Mercury SB20 3.26 1.36 0.30 5.04 029 | 487 | 280801 1.09E+01]  6.46E-01
Molybdenum SB20 14.53 6.07 0.28 279 | 027 | 270 | 225E+00] 5.20E+01] 5.20E+00
I[Selenium SB20 6.12 2.56 0.05 129 | 0.05 124 | 2.06E+00 [ 1.I5E+02| 4.76E+00
ilver SB20 0.04 0.01 0.00 0.00 | 000 { 0.0
Zinc SB20 982.80 | 410.67 | 10.23 [ 491.61 | 9.88 | 474.95 | 8.65B01 | 9.61E+01] 2.00E+00 "
Antimony $5206 0.26 0.11 0.13 1.34 0.13 130 | e32E0 1LO2E+00]  1.92E01
Arsenic 55206 13.79 5.76 0.40 5.46 0.38 | 528 | 1.O9E+00 | 3.47E+01] 2.52E+00
[Barinm - 55206 17.89 7.48 644 | 2466 | 622 | 2383 | 314801 | 2.78E+00] 7.25E-01
[[Beryitium 85206 3.00E-04 | 1.25E-4 [ 0.00 000 | 000 [ 0.00
{lCadmium §5206 1.07 0.45 0.06 285 | o006 [ 275 | 1.62E-01 L6SE+01[  3.75B-01
[[Chromium 58206 2.52 1.05 4.09 1637 | 395 | 1581 | 6.65E-2 6.16E-01] 1.54E-01
{[Copper 55206 23598 | 95.61 287 1 67n02 | 277 | 64825 | L.52E01 |- B.22E+01] 3.52E-01 |
[{Lead $5206 8.32 3.47 0.00 | 25144 | 0.00 | 242.91 | 1.43E02 | 4.59E+03] 3.31E02
[Mercury $5206 0.13 0.05 0.30 5.04 0.29 4.87 | LO9E-02 4.24E-01| 2.52E-2
[Molybdenum 5§5206 3.36 1.40 0.28 279 | 027 | 270 | 5.20B-01 1.20E+01] 1.20E+00
lSelenium 55206 0.15 0.06 0.05 129 0.05 124 | 4.90E02 27E+00]  1.13E-01
[Siver $5206 2.80 1.17 0.00 0.00 0.00 0.00
[Zinc $$206 53672 | 22427 | 10.23 | 491.61 | 9.88 | 474.93 | 4.72E01 | 5.25E+01| 1.09E+00
JAntimony 55210 0.13 1.34 0.13 1.30
IArsenic $5210 8.42 3.52 0.40 546 | 038 | 528 | 6.66E01 | 212E+01] 1.S4E+00
{Barium $8210 9.15 3.83 644 | 2466 | 622 | 2383 | 1.61B01 1.42E+00] 3.71E-01
Beryliium 58210 2.73E-04 | 1.14E-04 | 0.00 000 | 000 | 0.00
Cadmium 55210 0.25 0.11 0.06 2.85 006 | 275 | 3.856-02 | 3.91E+00] 8.90E-02
{Chrominm SS210 2.03 0.85 409 | 1637 | 3.95 | 1581 | 53652 4.97E-01] 1.24E-01
[Copper 5210 5.55 2.32 287 | 67102 | 277 | 648.25 | 5.58E03 1.94E+00| 8.28E-03
,{uad $5210 0.51 0.21 0.00 | 25144 | 000 | 24291 | 877E04 | 2.82E+02] 2.03E-03
([Mercury §s210 0.13 0.05 0.30 5.04 029 | 4.837 | LO9E-(2 4.24E-01]  2.52E-02
[Molybdenum §5210 0.45 0.19 0.28 279 | 027 | 270 | 6.98E02 1.6IE+00{ 1.61E-01
[ISelenium §5210 0.31 0.13 0.05 1.29 0.05 124 | 1.03E01 | 5.76E+00] 2.38E-01
Silver - 5210 0.02 0.01 0.00 0.00 0.00 | 0.00
inc 55210 38.44 16.06 | 1023 | 491.61 | 9.88 | 474.03 | 338602 | 3.76E+00] 7.8IE02
timony 85211 0.13 1.34 0.13 1.30
I::senic $$211 5.55 2.32 0.40 5.46 0.38 528 | 4.40E-01 140E+01] 1.02E+00
{{Barium $521] 10.40 4.35 644 | 2466 | 622 | 23.83 | 1.82E-0I L62E+00]  4.22E-01
[Beryflium $S211 2.736-04 | 1.14E-4 | 0.00 0.00 | 000 | 0.00
Cadmium 88211 0.01 0.00 0.06 2.85 006 | 275 | 8.61E04 8.75E-02] 1.99E-03
Chromimm 38211 1.43 0.60 4.09 16.37 | 3.95 | 15.81 | 3.78E02 3.50E-01] 8.73E-02
Copper §5211 3.84 1.61 2.87 | 671.02 | 2.77 | 648.25 | 2.48E03 1.34E+00|  5.73E-03
Lead 8211 0.76 0.32 000 | 25144 | 0.00 | 24291 | 1.318-03 | 420E+02] 3.03E03
i $8211 0.10 0.04 0.30 5.04 029 | 4.87 | 8.73E-03 3.40E-01]  2.02E-02
Molybdenum S$S211 0.45 0.19 0.28 2.79 027 | 270 | 6.98E02 1.61E+00] 1.61E-O1
Selenium 55211 0.13 0.05 0.035 1.29 | 0.05 124 | 441E-02 | 2.47E+00] 1.02E-01
Silver 8$211 0.02 0.01 0.00 0.00 | 0.00 { 0.00
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APPENDIX 11

SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

Thigh

Low .
High Dose Dose [Low Dose
Dose Low| High Low High
High Dose| Low Dose| TRV TRV TRV TRV HQ, HQ, HOQ;
Sample | {mg/kg'da|(mg/kg/da| (mglke/d| (mg/ke/d| ang/ke/a| (mpfke/d| (Low Dose/ | (High Dose/ | (High Dose/
Chentical® Location ¥ ¥ ay)® ay)® ay)e ay)d |High TRV}| Low TRV) { High TRV)
Zinc ss211 25.39 10.61 1023 | 491.61 | 9.88 | 474.93 | 2.23E02 | 2.48E+00[ 5.16E-2
Antimony 85212 0.13 0.05 0.13 1.34 0.13 130 | 4.16E-02 9.62E-01]  9.62E-02
Arsenic $8212 5.55 2.32 0.40 5.46 038 | 528 | 4.40E1 1.40E+01| 1.02E+00
{{Barium §5212 7.59 3.17 644 | 2466 | 622 | 23.83 | 1.33801 1.18E+00]  3.08E-01
Beryllium §8212 9.10E-04 | 3.80E-04 | 0.00 0.00 | 0.00 | 0.00
Cadmium $8212 0.24 0.10 0.06 2.85 0.06 | 275 | 3.65802 | 3.70E+00] 8.43E-02
Chromium 55212 2.72 1.14 4.09 1637 | 395 | 15.81 | 7.188-02 6.65E-01]  1.66E-01
ICopper §8212 8.19 3.42 287 | 67t.02 | 277 | 64825 | 528803 | 2.835E+00] 122Em
[Lead 55212 0.96 0.40 0.00 [ 25144 | 0.00 | 242.91 | 1.66E-03 5.32E+02  3.83E-03
|pMercury $5212 0.13 0.05 0.30 5.04 029 | 487 | 1.09EM 4.24E-01] 252ER
|[Molybdenam $8212 0.40 0.17 0.28 2.79 027 | 2.70 | 6.20E-02 L43E+00| 1.43E-01
Eeienium 55212 0.12 0.03 0.05 1.29 0.05 1.24 | 4.168-02 { 2.33E+00] 9.63E02
ilver $$212 .01 0.01 0.00 0.00 000 | 0.00
[{Zinc 55212 56.78 23.73 1023 | 49161 | 9.88 | 474.93 | 5.00E-02 5.55E+00] 1.16E-01
{lAntimony " §S5213 0.13 1.34 0.13 1.30
[[Axsenic S8213 13.25 5.54 0.40 5.46 038 { 528 | 1.05E+00| 3.33E+01] 2.43E+00
([Barivm 55213 9.82 4.10 6.44 | 24.66 | 622 | 23.83 | 1.72E-01 1.53E+00  3.98E-01
{[Beryllinm §8213 238804 | 9.51E05 | 0.00 0.00 0.00 0.00
flCadmium 58213 0.46 0.19 0.06 2.85 0.06 2.75 | 6.99E-02 7.10E+00]  1.62E-01
[[Chromium §8213 2.10 0.88 4.09 1637 | 3.95 | 1581 | 5556 5.14E01| 1.28E-01 |
Copper 55213 23.85 9.97 287 | 67002 | 2.77 ] 648.25 | 1.54E-02 | 83IE+00[ 3.55E-02
Lead §5213 1.88 0.79 0.00 | 251.44 | 0.00 | 242.91 | 3.24E-03 1L.O4E+03|  7.498-03
Mercury $5213 1.27 0.53 0.30 5.04 020 | 487 | 1.09E-01 | 4.24B+00] 2.52E-01
[Molybdenum 5213 0.40 0.17 0.28 2.79 027 | 270 | 6.20E-02 1.43E+00] 1.43E-01
{[Selenium $8213 0.12 0.05 0.03 1.29 0.05 124 | 416802 | 233E+00] 9.63E-02
|iSitver 85213 0.01 0.01 0.00 0.00 0.00 0.00
[Zine S§213 184.00 | 76.89 | 1023 | 49161 | 988 | 474.93 | 1.62E-01 1.80E+01| 3.74E-01
[[Antimony 58214 0.09 0.04 0.13 1.34 0.13 1.30 | 3.05E02 7.06E-01]  7.06E-02
[{arsenic 55214 14.50 6.06 0.40 546 | 038 | 5.28 | LISE+00} 3.65E+01] 2.66E+00
{Barinm §5214 7.34 3.07 644 | 2466 | 622 | 2383 | 120801 1.14E+00{ 2.98E-01
(IBeryiium 55214 2.286-04 | 9.51E05 | 0.00 0.00 0.00 0.00
[[Cadmium $$214 0.25 0.11 0.06 2.85 0.06 | 275 | 3.85E-02 | 3.91E+00] 8.50E-02
{IChromium $$214 2.09 0.87 4.09 16.37 | 3.95 | 1581 | 3.52E02 5.12B-01] 1.28E-01
[[Copper 85214 7.31 3.05 287 | e71.02 | 2.77 | e48.25 2.55E+00] 1.09E-02
[ILead §8214 3.34 1.39 0.00 | 25144 | 0.00 | 242,01 | 574803 1.84E+03| 1.33E-02
HMercury 85214 0.14 0.06 6.30 5.04 029 | 4.87 | 1.20E-(2 4.67E01]  2.78E-02
[Molybdenum §5214 0.50 0.21 0.28 2.79 027 | 270 | 7.75E-2 1.79E+00|  1.79E-01
[[Seleninm $S214 0.25 0.10 0.05 1.29 0.05 124 | 833E-02 | 4.66E+00] 1.93E-01
Isitver 55214 0.01 0.01 0.00 0.00 0.00 0.00
Zinc SS214 43.13 18.02 | 1023 | 40161 [ 988 | 474.03 | 3.80E02 | 4.22E+00] 8.77E-02
Antimony UCL 95 0.33 0.14 0.13 1.34 0.13 1.30 | LO7E-0] 2.46E+00]  2.46E-01
[Arsenic UCL 95 14.08 | 588 | 040 | 546 | 038 | 528 | LIIE+00| 3.54E101) 2.58E+00 1'
{Barium UCL 93 22.10 9.23 644 | 2466 | 622 | 2383 | 3.88E01 3.43E+00] 8.96E01 |
[[Berylinm UCL 95 | 2.036-02 | 8.49E-03 | 0.00 0.00 0.00 | ©0.00
[[Cadmium UCL 95 1.28 0.54 0.06 2.85 0.06 2.75 | 1.85E-01 1L98E+01]  4.30E-01
HChromium UCL 95 5.64 2.36 4.09 1637 | 395 | 1581 | 1.49E01 1.38E+00]  3.45E-01
[Copper UCL 95 33.29 13.91 2.87 | 671.02 | 2.77 | 648.25 | 2.15E02 11GE+01]  4.96E-02
Lead UCL 95 17.24 7.21 0.00 [ 25144 } 0.00 | 24201 | 297602 | o0.52E+03] 6R6E-m2
{Mercury UCL 95 0.06 0.03 0.30 5.04 029 | 4.87 | 5.17803 2.01E-01] 1.19E-02
[Molybdentm UCL 95 3.31 1.38 0.28 279 | 027 | 270 | 513801 1.19E+01] 1.19E-+00 ’
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SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

High Low
High Dose Dose |Low Dose
Dose Low| High Low High
High Dose] Low Dose| TRV TRY TRV TRV RQ, HQ; HQ;,
Sample | (mg/kg/da](mg/kg/da| (me/kg/d | (mg/kg/d | mg/kerd| (mg/kg/d | (Low Dose/ | (High Dose/ | (High Dose/
Chemical® Location ¥ ¥) ay)* ay)b ayjc ay)d | High TRV}| Low TRV} High TRV)
[[Setenimm UCL 95 1.77 0.74 0.05 129 | 0.05 1.24 | 5.96E-01 3.33E+01]  1.38E+00
[[sitver UCL 95 0.14 0.06 0.00 0.00 { 0.00 | 0.00
ﬂzinc UCL 95 207.49 86.70 10.23 491.61 0.88 474.93 1.83E-01 2.03E+01 4.22E-01
Notes:
na  Not available
HQ Hazard quotient
mg/kg/day Milligrams per kilogram per day
TRV Toxicity reference value
UCL  Upper confidence Jimit

Allometric TRV Conversions
a High Dose Low TRV = Low Dos¢ 5, ¥ (low body weight ,.../high dose body weight syan)

1-0.94

b High Dose Hich TRV = High Dose ... * (high body weight ../hich dése body weight guma)™™>

¢ Low Dose Low TRV = Low Dose .. ¥ (ow body weight ../low dose body weight sy
d Low Dose High TRV = High Dose . * (high bedy weight ,../low dose body weight suane

]

1-9

1-0.94

10.94
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APPENDIX 12
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

Ing Hefweer Low
Sample [Pickleweed) IRy from Prey | {3 {8o0il] | Ingestion From BW Daose High | Below Low | and High | Abave High
Chemtea¥ Location Dose Type (mg/kg) (kgld) (mg/d) (kg/d) (mp/kg) Sofl (mg/d) SUF | (kg) | {mg'kg/day) |Low TRV} TRV TRV TRVs TRV

Antimony 309CSPWSS High .54 0.004 0.00 0.0001 6.72 0.00 1.00 | 0.009 0.27 0.17 1.69 X
Arsenic 309CSPWSS High 3153 0.004 D.1104 0.0001 571 0.005 1,00 | 0.009 12.79 0.79 8.79 X
Barium 309CSPWSS High 39.64 0.004 0.1387 0.0001 6ds]  0.054 106 [ 0.009 2144 345 ] 4903 X
{Beryltum 309CSPWSS High 0.05 0.004 0.0002 0.0001 021 o.000 100 | 0.009 0.02 0.00 0.00

Cadmiom J09CSPWSS High 3.24 0.004 0.0114 0.0001 7.81 000 100 | 0.009 1.33 0.08 3.5 X
[(Chrombum J0SCSPWSS High 7.12 0.004 £.0249 0.0001 734 0.006 1,00 { 0,009 3.45 8.197 | 32381 X

|[copper J09CSPWSE High 45.05 0.004 0.158 0.0001 311 0.03 1.00 | 0.609 20.42 361§ 81291 X
fiLead J09CSPWSS High 378 0.004 0.0132 0.0001 2300 0.19 100 | 0.009 22.94 0.003 | 288.93 X
[Mercury 309CSPWSS High 0.08 0.004 0.00032 0.0001 0.18]  0.00002 100 | 0.009 0.04 0.30 5.04 X

{iMolybdenum 309CSPWSS High 7.84 0.004 0.0274 0.0001 513 0,000 1.00 | 0.009 3,10 0.35 3.51 X
|[Setentum HICSPWSS High 4.46 0,004 0.016 0.0001 12 0.0001 1.00 | 0.009 1.75 0.06 1.56 X
Hsiiver IICSPWSS High 0.33 0.004 0.0012 0.0001 1.08)  0.000 1,00 | 0.009 0.14 0.00 0.00
Hzine 309CSPWSS ITigh 493,69 0.004 1.73 0.0001 2270 0.19 1.00 | 0009 | 21318 1247 | 86396 X
j[Antimony I09CSPWSS Low 0.54 0.003 0.00 0.0001 6.72 0.00 1.00 | o016 0.11 015 .46 X

| IICSPWSS Low 11,53 0.003 0.0820 0.0001 57 0.004 1,00 | 0.016 535 0.68 .61 X
[iBarium I09CSPWSS Low 39.64 0.003 0.1031 0.0001 646 0.040 1.00 | 0,018 8.96 165 | 4282 X

|Inexydlivm 09CSPWSS Low 0.05 0.003 0.0001 0.0001 0.2 0.000 1.00 | 0.016 0.01 0.00 0.00

liCadwiom 309CSPWSS Low 3.24 0.003 0.0084 0.0001 7.80 0,000 100 | 0.018 0.56 0.07 3.12 X
[lChromium J09CSPWSS Low 712 0.003 0.0185 0,001 734  0.005 100 | 0.016 1.44 7,09 28.42 X
liCopper 309CSPWSS Low 45,05 0.003 0117 0.0001 311 0.02 100 | 0.016 8.53 312 [ 704,00 X
[[Eead 309CSPWSS Low 378 0.003 0.0098 0.0001 2300 0.14 100 | 0.015 9.58 0.003 | 25022 X
Hntercury 309CSPWSS Low _0.09 0.003 0.00023 0.0001 0.8 0.00001 1.00 | 0.016 0.02 0.2¢ 4.87 X
{Molybdeoum J09CSPWSS Low 7.84 0.003 0.0204 0.0001 5.13]  0.000 L.o0 | 0018 1.29 0.30 3.04 X
| Seteniun 309CSPWSS Low 4.46 0.003 0.012 0.0001 12| 0.0001 .00 { 0.016 0.73 0.06 .35 X
[iSitver 309CSPWSS Low 0.33 0.003 0.000% 0,0001 1.08] 0,000 100 | 0.016 0.06 0.00 0.00
| 309CSPWSS Low 493,69 0.003 1.28 0.0001 210 0.14 1.00 | 0.016 89.08 10.80 | 74821 X
{Antlmony 3095803 High 0.14 0.004 0.50 0.0001 1,12 0.00 1.00 | 0.008 0.07 0.17 169 X
[farsenic 309805 High 0.43 0.004 0.0015 1.0001 104{  0.00t .00 § 0.000 0.26 0.79 .75 X
[[Barium 3098B0S High 13.47 0.004 0.0471 0.0001 268]  0.023 1.00 | 0.009 7,74 1345 | 49.44 X
{IReryatium 3095805 High 0.01 1.004 0.00D1 0.0001 048] 0.000 1.00 | 0.009 0.01 6.00 0.00
[fcadmium 3095805 High 0.09 0,004 0.0003 0.0001 1.55 0,000 100 | 0.009 0.05 0.08 3.61 X

[{Churomivm 309SB03 High 272 0.004 0.0095 0.0001 325 0.003 1.00 | 0.008 136 819 | 3231 X
|Icopper 3095805 High 13,04 0.004 0046 0.0001 49 0.00 1,00 | 0.00 5.53 361 | 81291 X
{lLead 309SBO05 Bigh 2.2 0.004 0.0094 0.0001 162 0.01 1.00 | o.008 2.57 0.003 | 28893 X
[iMercury 1098805 High 0,03 0.004 0.00010 0,0001 0.26]  0.00002 L00 | 0.00% 0.01 0.30 5.04 X
[Imolybdentm 3095803 High 2.15 0.004 0.0075 0.0001 047]  0.000 1.00 { 0.009 0.34 0.35 351 X
[Iseteaturn 3098B05 High 0.07 0.004 0.000 0.0001 n1s]  o.0000 1.00 | 0.009 .03 0.06 1.56 X

Sver 3095103 High 0.08 0.004 0.0003 0,0001 0.563]  0.000 1.00 | 0.009 0.04 0,00 0.00

Zlnc 305803 High 40.69 0.004 0.14 0.0001 284 0.02 160 ¢ 0.009 18.47 1247 | 863.95 X
i[Antimony 3095803 Low 0.14 0.003 0.00 0.0001 L12 0.00 1.00 | 0.016 0.03 0.15 1.46 X

Arsenic 3098805 Low 0.43 0,003 0.0011 0.0001 0.4 0.00 .00 [ o0.016 0.11 0.68 7.61 X

Barium 3098B05 Low 13.47 0.003 0,0350 0.0001 268] 0.7 1.00 [ 0016 3.23 1165 | 4282 X

[[Beryliom 3095805 Low 0.01 0.003 0.000¢ 0.0001 048] 0.000 10D | 0.016 0.00 .00 0.00

Cadmtun: 3095805 Low 0.09 0.003 0.0002 0.0001 L5s] 0.000 100 { 0,016 0.02 0.07 312 X

(fchromtum 3035805 Law 2.72 0.003 0.0071 0.0001 25| 0.002 Lo | 0.016 0.57 709 | 2842 X

([Copper 098805 Low 13.04 0.003 0.034 0.0001 49 0.00 1.00 | 0.016 231 312 | 704.00 X

[Ir.ead 3095805 Low 212 0.003 0.0071 €.0001 162 0.01 L.e0 | 0.016 L.07 0003 | 250.22 X
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APPENDIX 12
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

Ingestlon Between ow
Sample [Pickleweed) IR, from Prey IR,y [Sofl} | Ingestion from W Dose High | Befow Low | andHigh | Above High
Chemical® Locatlon Dose Type {mg/kg) (he/d) (mg/d) (kgld) {mg/kg) Sofl (mg/d) SUF | (kg) | (mgkgiday) |Low TRV| TRY TRY TRV TRY
Mereury 309SB03 Low 0.3 0003 | "0.00007 ]| o0.0001 0.26] 0.0000_ | LO0 | 0.016 | 0.0 029 | 487 X
|Motybdenum 3095805 Low .15 0.003 0.0056 0,0001 o471l 0.000 1.00 | 0016 0.3 0.3 304 X
lsetenium 3098L05 Low 0.07 0.003 0.000 0.001 0.15]  0.0000 100 | 0.016 0.01 0.06 1.35 X
Silver 309SBOS Low 0.08 0.003 0.0002 0.0001 0.563] 0000 1.00 | 6.0i6 0.02 0.00 0.00
Zinc 309SE0S Low 40.69 0.003 0.11 0.0001 | 284 0.02 100 | 0016 TR 10.80 | 74821 X
Authony 3095B106 High 0.20 0.004 0.00 0.0001 0.37 0.00 100 | 6.009 0.08 0.17 1.69 X
|Arsenic 3095B106 fligh 35.29 0.004 0.1235 0.0001 % R 1.00 [0.009 13.80 0.79 8,79 ' X
[Bavium 3095B10¢ High 33.33 0.004 0.1167 0.0001 175 0015 .00 | 0,009 14.60 1345 | 49.44 X
[IBerylitia 3095B10§ Higlh 0.03 0,004 0.0001 0.0001 0.4 0000 1.00 | 0.009 0.02 0.00 0.00
[[Cactmisum 309813106 High 0,52 0.004 0.0018 0.0001 031] o000 100 | 0.009 0.21 0.08 3.61 X
[IChromium 3095B.106 High 5.88 0.004 0.0206 0.0001 204 o002 1.00 | 0.009 2.56 319 3281 X
{[Copper 3095B106 High 22,88 0.004 0,080 0.0001 217 0.00 100 | ©.009 210 3.61 | 12,9t X
Lead 30938106 High 1,90 0.004 0.0066 0.0001 268 0.02 1.00 [ 0.009 3.24 0.003 | 288.93 X
Mercury 30958106 High 0,07 0.004 0.00023 | 0.0001 0.00s] — 0.00000 Lo | 0.009 .03 0.30 5.04 X
Molybdennm 309SB106 High 3.99 0.004 0.0140 0.0001 031 0.000 1.00 ] 0.009 1.55 0.35 3.51 X
lseleritm 30958106 High 0.32 0.004 0.001 0.0001 0.1 0.0000 1.00 { 0.009 0,13 0.06 1.56 X
Silver 3008B105 High 0.14 0.004 085 0.0001 031 0000 1.00 | 0.000 0.0 0.00 0.00
Finc 309SRI06 High 98.04 0.604 0.34 0.0001 71.2] 0.01 1.00 | 0.009 38.79 1247 | 86396 X
Anthmony 30958106 Low 0.20 0.003 0.00 0.0001 0.37 0.00 1.00 | 0.016 0.03 0.13 1.46 X
Arsenic 3095B106 Low 35.29 0.003 0.0918 0.0001 7.7 0000 1.00 | 0016 5.7 0,68 7.61 X
Barium 309SB106 Low 33.33 0.003 0.0867 0.0001 175 oot 1.00 | 0.016 6.10 0,00 0.00 X
|ipecyllium 30988106 Low 0.03 0.003 0.0001 0.0001 04|  0.000 1,00 | 0.016 0.01 7.09 28.42
{lcaduium 3098B106 Low 0.52 0.003 0.0014 0.0001 031 000 1.00 | 0.016 0.09 0.00 [ 25022 X
|[Chromivm 30958106 Low 5.88 0.003 0.0153 0.0001 294 0.0 100 f 0.016 107 0.30 3.04 X
lIcopper 3095R 106 Eow 22,88 0.003 0,059 0.0001 21.7 0.00 1.00 | 0.016 3.80 0.00 (.00 X
| 30958 106 Low 1.90 0.003 0.0049 0.0001 268 0.02 1.00 | 0016 1.35 o0B | 27342 X
[iMereury 3095B106 Low 0.7 0,003 0.00017 0.0001 0.005]  0.00000 1,00 | 0.016 0.01 0.29 4.87 X
|Meolybdenum 3095R106 Low 3.99 0.003 0.0104 0.0001 031 0.000 100 | 0.016 0.65 .35 3.51 X
[(Selentum 30953106 Low 0.32 0.003 0.001 0.0001 0.f  0.0000 100 | 0.016 0.05 0.10 1.47 X
Silver 3008B106 Low 0.14 0.003 0.0004 0.0001 0.131] 0,000 1.00 | 0.016 0.02 NA NA
Zine 3098B106 Low 98.04 0.003 0.25 0.0001 712 000 100 | 0.016 16,21 1.9 | 817.63 X
Antimony 5B01 High 2.97 0.014 o.M 0.000% 5.6 0.00 1.00 | 0.008 121 0.17 1.69 X
[Avsenle 5B01 High 267.47 0.004 0.9362 0.0001 584l 0.005 1.00 | 0.009 £04.56 0.79 879 X
Bariom SBOH High 883.40 0.004 3.0989 0.0001 4660] 0391 L0 [ 0.009 387.82 13,45 | 49.44 X
Beryllium SHO| High 0.13 0.004 0.0004 110001 06| 0.000 1.00 | 0.009 0.05 0.00 0.00
Cadrilum SRO1 High 0.47 0.004 0.0017 0.0001 o.28]  0.000 1.00 | 0.009 0.19 0.08 3,61 X
Chrowium SBOL High 27.20 0.004 0.0952 0,0001 136] 0.0 1.00 | 0.008 11.85 819 | a.ai X
Copper SBOL High 638,40 0.004 2.234 0.0001 08 0.05 100 | 0.009 253.94 361§ 8201 X
Lend SB)I High 51,20 0.004 61792 0.0001 2560 0.22 1.00 | 0.00% 43.80 0.003 | 288.93 X
|[erenry 5RO High 5.49 0.004 0.01921 0.0001 042]  0.00004 100 | 0.00% 2.14 0.30 5.04 X
([+¥olyydermm 5ROt High 124.74 0.004 0.4366 0.0001 9.7 0.001 1.00 { 0.009 48.60 0.35 3.51 X
[Selentum SBOL High 1.56 0.004 0.005 0.0001 o42]  0.0000 1.00 | 0.009 0.61 0.06 1.5 X
Sitver SB01 High 5.67 0.004 0.0198 0,0001 54]  0.000 1.o0 | 0.009 2.26 0.00 0.60
Zinc . 5801 High 5644.20 0.004 19.75 0.0001 4090 0.34 1.00 § 0.000 | 223314 12.47 | 863.96 X
Antintony Spo1 Low 2.97 0.003 0.01 0.0001 5.6 0.00 100 | 0.016 0.50 0.15 1.46 X
Arsenic SBO1 Low 267.47 0.003 0.6954 0.0001 58.4[  0.004 1.00 | 0.016 43.69 0.68 7.61 X
[[Barium SE0L Low 885.40 0.003 23020 0.0001 4660 0.291 1.00 | 0.016 162.05 7165 | 42.82 X
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APPENDIX 12
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBR DISFOSAL SITE NWSSBD CONCORD

Ingestion Between Low
Sample [Picldeweed] IRy from Prey By [Soll] [ Togestion from BW Dose - High | Below Low | and High | Abeve High
Chemical® Location Tise Type (mg/kg) (kg/d (mg/d) | (hg/d) (mg/kg) Sol (mg/d) SUF | (kp) ¢ (mp/kg/day} |Low TRV| TRV TRV TRVs TRV

[Beryllium SROI Low 0.13 0.003 0.9003 0.000 0.6 oo 1.00 | 0.016 0.02 0.00 0.00

l[Cadmium S80I Low 0.47 0.003 0.0012 0.0001 0.28]  0.000 LK | 0.016 0.08 0.07 3.12 X

[{ehromtum SBOI Low 27.20 0.003 0.0707 0.0001 136] 0008 104 | 0.016 4.95 7.09 28.42 X

JiConper $BOI Low 638,40 0.003 1.660 0.0001 [ 0.04 1.00 | 0.015 106.11 342 [ 10400 X

Leadt $BO1 Low 51.20 0.003 0.1331 0.0001 2560 0.16 1.00 | v.0l6 18.30 0.003 | 250.22 X

Mercury SBO] Low 5.49 0.003 0.01427 T 0.0001 042]  o.00002 1.00 [ 0.0l6 0.89 0.29 4.87 X

Malybdenm $BO] Low 124,74 0.003 0.3243 0.0001 9.7 0001 100 | o.016 20.31 0.30 3.04 X
Seleninm SBO} Low 1.56 0.003 0.004 0.0001 042]  0.0000 100 | e.0l6 0.26 0.06 133 X

Silver SBOI Low 5.67 0.403 0.0147 0.0001 54F  0.000 100 | 0.0i6 0.94 0.00 0.00

Zinc 8801 Low 5644.20 0.603 14.67 0.0001 4090 0.26 1.00 f 0.016 933.13 10,80 | 748,21 X
Antlmony 5B02 Tigh 0.42 0.604 0.00 0.0001 0.8 0.00 100 | 0.009 0.17 0.17 1.68 X

Arserlc $B02 High 26.56 0.004 0.0930 0.0001 58] 0000 1.00 | 0.009 10.38 0.79 8.79 X
{Barium SBO2 High 42.37 0.004 0.1483 0.0001 23| 0019 1.00 | 0.009 18.56 13.45 | 4648 X

|{Berytivm SBO2 Higls 0.07 0.004 0.0002 0.0001 0.31 0.000 1.00 { 0.009 0.03 0.00 0.00

[iCadminm $B02 High 0.04 0.004 0.0001 0.0001 0.025]  0.000 1.00 | 0.009 0.02 0.08 3.61 X

flchrominm SB02 High 4.24 0.004 0.0148 0.0001 21.2 0.002 1.00 | 0.009 1.85 8.19 32.81 X

{[Copper SBO2 High 26,99 0.004 0.094 00004 25.7 0.00 100 | 0000 10,73 3,61 812,91 X

{iead 5802 High 0.69 0.004 0.0024 0.0001 34.7 0.00 Lo | 0.009 0.59 0.003 | 288.93 X

[ibaercury SB02 Eligh 0.3¢ 0.004 0.00137 | 0.0001 0.03] " 0.00000 100 | 0.009 0.13 0.30 5.04 X

|{Molybdenum SBO2 High 0.9 0.004 0.6034 0.0001 0.075 0.000 1,00 | 0.00% 0.38 0.35 3.51 X

[Isetenium 5BO2 High 1.10 0.004 0.004 0.0001 0.295]  0.0000 100 § 0.009 0.43 0.05 1.56 X
Jlsilver SH02 High 0.07 0.004 0.0002 0.0001 0.065] 0000 1.00 | 0.009 0.03 .00 0.00

ilzinc SBOZ High 123,51 0.004 0.43 0.0001 89.5 0.61 1.00 | 0.009 48.87 12.47 | 863.96 X

[lantimony SRO2 Low 0.42 0.003 0.00 0.0001 0.8 0,00 1.00 | 0.016 0.07 0.15 1.46 X

HiArsenic SAD2 Low 26.56 0.003 0.0691 0.0001 58] 0,000 1.00 | 0.015 4.34 0.68 7.61 X

[IBarium 5H02 Low 42,37 1.003 0.1102 0.0001 23] o014 100 | 0016 7.75 11.65 | 42.82 X

[IBeryHum SBO2 Low 0.07 0.003 0.0002 0.0001 0.31 0.000 1.00 | 0.016 0.01 0.00 0.00

licadminm SBO2 Low 0.04 0.003 0.0001 0.0001 0.025] 0,000 1.00 | 0.016 001 0.07 3.12 X

[letwronium SE02 Low 4.24 0.003 0.0110 0.0001 21.2] 0.0 1.00 | 0.016 0.77 7.09 2842 X

liCopper 002 Low 2699 0.003 0.070 0.0001 25.7 0.00 100 | 0.016 449 312 | 704.00 X

lLeaa SHO2 Low 0.69 0.003 0.0013 0.0001 34.7 0.00 1.00 | 0016 0.25 0.003 | 25022 X
|Mereucy SBOZ Low 0.39 0.003 0.00102 0.0001 0.03]  0.00000 100 | 0.016 0.06 0.29 4.87 X

|[Molytidennm SBD2 Low 0.96 0.003 0.0023 0.9001 0.075]  0.000 100 | 0.016 0.16 0.30 3.04 X

[setentum SB02 Low 1,10 0.003 0.003 0.6001 0.295]  0.0000 100 | 0015 0.18 0.06 133 X

Silver 5002 Low 0.07 0.003 0.0002 0.0001 0.065]  0.000 100 | 0.015 0.01 0.00 0.00

Zine 5002 Low 123.51 0.003 0.32 D.0001 9.5 0.01 .00 | 0.016 20,42 10.80 | 74821 X

Antimony 5003 High 44.63 0.004 0.16 0.0001 34.2 0.01 1.00 | 0.009 18.14 0.17 1.69 X
Arsenle SB03 High £50.36 0.004 22763 0.0001 M2] oo 1.00 | 0009 254.24 0.79 8.79 X
Barinm $003 High 145.35 0.004 0.5087 0.0001 765  0.064 1.00 { 0.009 63,67 13.45 { 49.44 X
{Beryitium §B03 High 0.07 0.004 0.0002 0.0001 033 0.000 1.00 | 0.008 0.03 0.00 0.00
[iCadminmy 5B03 High 9.30 0.004 0.0325 0.0001 550 0.0 1.00 | 0.009 3.67 0.08 3.61 . X
[iChrominm SB03 High 25.00 0.004 0.0875 0.0001 125 0.011 100 | 0.00% 10.89 8.1 32.81 X

[ICopper SB03 High 7003.50 0.004 24.512 0.0001 6670/ 0.56 1,00 ] 0.000 | 278584 361 | 812.51 X
HiLead SBO3 High 153,60 0.004 0.5376 0.000! 7680 0.65 .00 § 0,009 13141 0003 | 288.93 X
[IMercury SRO3 iligh 345.05 0.004 1.20767 0.0001 264  o.00222 1.0 | 0.009 134.43 0.3¢ 5.04 X
|{rolybdenum 5B03 High 3217 0.004 0.8147 0.0001 18.1 0,002 100 | 0.009 90,69 0.35 3.51 X
[[Selenium SB03 High 112 0.004 0.004 0.0001 03] 0.0000 1.00 | 0.009 0.44 0.06 1.56 X
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APPENDIX 12
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSED CONCORD

Ingestion Between Low
Sample [Pickleweed] IR ey from Prey Ry [Soil] Ingestion feom DWW Dose High | Delow Low | andHigh | Above High
Chemical® Location Dose Type (mg’kg) (kg/d) {mgld) (kp/d) (mgikg) Soil (mg/d) | SUF | (kg) | (mgkgiday) |Low TRV| TRV TRV TRVs TRV

Silver $B03 High 2,42 0.004 0.0085 0.0001 23] 0000 | 100 | 0.0 0.96 0.00 0.00
Zine S003 High 5464,80 0.004 19.13 0.0001 3960 0.33 1.00 [ 000 | 26216 1247 | 861,96 X
Antimeny SBO3 Low 44.63 0.003 0.12 0.0001 84.2 0.0 100 | 0.016 7.58 0.15 1.46 X
Arsenic 5803 Low 650.36 0.003 1.6909 0.0001 2] 0009 100 | 0.016 106.24 0.68 7.61 X
Bariunm SB03 Low 145.35 0.003 0.3779 0.0001 65| 0.048 1.00 | 0.016 26.60 165 | 42.82 X

[(Beryitusu SBO3 Low 0.07 0.003 0.0002 0.0001 ¢33 c.000 1.00 | 0.016 9.01 0.00 0.00

licadmivm SBO3 Low 9.30 0.003 0.0242 0.0001 55 0.000 1.00 | o.0t6 1.53 0.07 EY; X

Jcirominm SBO3 Low 15.00 0.003 0.0650 0.0001 125 0,008 1.00 | o.016 4.55 7.09 | 23.42 X

{ICopper SBO3 Low 70350 0.003 18.209 0.0001 6670 0.42 1.00 | o016 [ 1164.08 a2 | 00 X

|Icad 5B03 Low 153.60 0.003 0.3594 00001 7680 0.43 1,00 | 0.016 54,91 0.003 | 250,22 X

[Mercury SBO3 Low 345.05 0.003 0.89712 | 0.0001 6.4 0.00165 100 | 0.016 56.17 0.29 4.87 X

[Molybdenura Sn03 Low 23277 0.003 06052 0.0001 18.13  0.00 LOb | 0.016 37.90 .30 3.04 X

|ISelentim SR03 Low 1.12 0.003 0.003 0.0001 03] 0.0000 Lo0 | 0.016 0.18 0.06 135 X
Sitver 5803 Low 2.42 0,003 0.0063 0.0001 23] .00 1.00 | 0.016 0.40 0.00 0.00
Zinc 803 Low 5464.80 0.003 14.21 0.0001 3960 0.25 100 | 0016 203.47 1080 | “748.21 X
Autlmany SBO4 High 9.59 0.004 0.03 0.000t 18,1 0.00 1.00 | 0.009 3.90 0.17 1.69 X
Arsenic SBO4 High 280.30 0.004 0.9810 0.0001 6.2 0.005 100 | 0.009 109.58 0.79 879 X
IBarium SB04 High 176.13 0.004 0.6165 0.0001 9211 007 1,00 | 0.009 77.15 1345 | 49.44 X

([Beryliinm D04 High 0,12 0.004 0.0004 | 00001 0335 0.000 1.00" | 0.009 0.03 5.00 | 000

{[Cadminm SBO4 High 4.73 0.004 0.0166 0.0001 2.8 0.000 1,00 | 0.009 1.87 0.08 3.61 X

lichromium SR04 High 23.80 0.004 0.0833 00001 1] ooie 100 | 0.009 10.37 8.19 | 3238] X

liCopyer SDO4 High 396.90 0.004 1.389 0.0091 378 0.03 Lo¢ | 0.009 157.88 36 | 81291 X

| ] 5804 High 100,60 0.004 0.3521 0.0001 3030 0,42 1.0¢ | 0.009 86,07 0.003 | 28893 X

[Mereary SBO4 High 2745 0.004 0.09606 0.0001 21| 0.00018 100 | 0.009 19,69 £.30 5.04 X

|IMolybdenun: SB04 High 77.16 0.004 0.2701 0.0001 6 0.001 1.00 | 0.009 30.06 0.35 3.51 X
Selenlum SBO4 High 33.48 0.004 0.117 0.0001 9] o008 1.00 | e.009 13,10 0.06 1.36 X
Silver 5804 High 1,00 0.004 0.0035 0.0001 0.95] o000 100 | 0.000 0.40 0.00 0.00
Zlnc SD04 High 2898.00 0.004 10.14 0.0001 2100 0.18 100 | o.oos | 1146.60 1247 | 863.96 X
Antimony SR04 Low 9.5 0.003 0.02 0.0001 18,1 0.00 1.00 | 0.015 1.63 0.15 1.46 X
Avsenic SBO4 Low 280.30 0.003 0.7288 0.0001 61,2  0.004 100 | 0.018 45.79 0,68 7.61 X
Barlym SR04 Low 176,13 0.003 0.4579 0,001 27 0058 100 | 0.015 32.24 1165 | 42.82 X

Beryllium S804 Low 0.12 0.003 0.0003 0,000 0.55] o000 100 | 0ots ¢.02 0.00 0.00

[ICadmium SBOY Low 4.73 0.003 0.0123 0.0001 28 0.00 1.00 [ 0016 0.78 0.07 in X

[iChromium SBO4 Low 23,80 0.003 0.0619 0.0001 ugl  0.007 1.00 | 0016 4.33 700 | 2842 X

[lcopper $B04 Low 396.90 0.003 1,032 0.0001 378 0.02 100 | v.0t6 65.97 1.12 170400 X

|ILend SR04 Low 100.60 0.003 0.2616 0.0001 5030 0.31 100 | 0016 35,96 0.003 | 250.22 X

HMercury SBO4 Low 27.45 0.003 007136 | 0.0001 24|  0.00013 100 | 0.016 4.47 0.29 4.87 X

{Molybdenum 8B4 Low 77.16 0.603 0.2006 0.0001 6 0.000 LO0 | 0.016 12.56 0.30 3.04 X

|[Selenium £804 Low 33.48 0.003 0.087 0.0001 9 0.0006 Lo0 [ 0.016 5.48 0.06 1.35 X

|lsitver SBO4 Low 1.00 0.003 0.0026 0.0001 0.95 0.000 Loo | 0.016 0.17 0.00 0.00

Zinc SBO4 Low 2898.00 0,003 7,53 0.0001 21000 013 100 [ 0016 | 47902 .80 | 74821 X

{lAntimony 8R0S High 0.09 0.004 0.00 0.0001 0.17 0.00 100 | 0.009 0.04 0.17 1.69 X

| $B0S High 39,39 0.004 0.1379 0.0001 8.6  0.001 100 { 0.000 15.40 0.79 .79 X

fiarium SBOS High 46.36 0.004 0.1623 0.0001 244 0020 1.00 | 0.009 20,31 13.45 § 4944 X

1[Beryllinm SR05 High 0.09 0.004 0.0003 0.0001 043 0000 100 | 0.009 0.04 (.00 0.00

[icadmium 5803 High 0.06 0.004 0.0002 0.0001 0.035] 0000 100 | 0.009 0.02 0.08 3.61 X

[lchromium SI05 High 3.66 0.004 0.0128 0.0001 183 o002 1.00 { 0.009 1,59 819 | 3281 X
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APPENDIX 12
SALT MARSH HARVEST MOUSE DOSE CALCULATIONS TBB DISPOSAL SITE NWSSBD CONCORD

Ingestion Between Low
Sample [Pickleweed] IR, from Prey IR, 18ell] Ingestion from nw Dose High Below Low and High | Above High
Chenleal’ Location Dose Type (mpe/kg) (kg/d) (mg/d) (kg/d} (mg/kg) Soll (mgil) | SUF | (kp) | (mg/kp/day) {Low FRV| TRV TRV TRVs TRV
Copper 5805 High 29.82 0.004 0,14 0.0001 28.4 0.00 1.0 | 0.009 11.86 361 | 812.91 X
HEend SB0S High 4.02 0.004 0.0141 0.0001 201 0.62 1.00 | 0,009 3.4 0403  288.93 X
llrtercary 3B0s High 0.46 0004 | 000160 | 0.0001 0.035]  0.00000 1.00 | 0.009 A.18 0.30 5.04 X
[Molybdenum 5805 High 4.69 0.004 00164 0.0001 0.365 0.000 100 | 0.009 1.83 0.35 351 X
[[seteniom 5105 High 3.5 0.004 (.012 0.0001 0.95]  0.0001 1.00 | 0.009 1.38 0.06 1.56 X
Sitver SBOS High (.89 0.004 0.0031 0.0001 0.85]  0.000 100 | 0.009 0.36 0.60 0.00
Zine SROS High 171.88 0.004 0.6l 0.0001 12 0.01 1.00 | 0.c09 68.80 i247 | 86396 X
Antimony SB05 Low 0.09 0.003 0.00 0.0001 .17 0.00 100 | 0.016 0.02 0.13 1.46 X
Arsente 5003 Low 19.39 0.003 0.1024 0.0001 8.6 0.0l 1.00 | 0.016 6.43 0.63 7.61 X
Batium SBOS Low 46.36 0.003 0.1205 0.0001 d4{ 0015 Loy | 0016 3.49 1165 | 4282 X
[iBeryllium SBOS Low 0.09 0.003 0.0002 0.0001 0.43 0.000 100 | 0.016 0.02 0.00 0.00
Icadmivm SR05 Low 0.06 0.063 0.0002 0.0401 0.035]  0.000 L.oo | e.016 0.01 0.07 112 X
[[Chrominm SBOS Low 3.66 0.003 0.0095 0.0001 18.3 0.001 1.00 | 0.016 0.67 7.09 28.47 X
[ICopper 3B05 Low 29.82 0.003 0078 0.0001 8.4 0.00 100 | 6.016 4.9 3.12 | 704.00 X
|leaa SBOS Low 4.02 6.003 0.0105 0.0001 201 0.01 1.00 | 0.016 1.44 0.003 | 250.22 X
[Mereury SBOS Low 0.46 0.003 0.00119 | o.00m 0.035]  0.00000 1.00 | 0.016 0.07 0.29 4.87 X
{Motybdenum 8805 Low 4.69 0.003 0.0122 0.0001 0.365 0.000 100 [ 0.016 0.76 0.30 304 X
[isetenivin SBOS Low 3.53 0.3 0.009 0.0001 0.95]  0.0001 L0O | 0.016 0.58 0.06 1.35 X
[iSilver SBO3 Low 0.89 0.003 0.0023 0.0001 0.85 0.000 1.00 | 0.0i6 0.15 .00 0.00
ing SB03 Low 173,88 0.003 0.45 0.0001 126 0.01 L.oo | 0016 28.75 10.80 | 74821 X
Antimony S5 High ¢.08 0.004 0.00 0.0001 0.16 0.00 1.00 | 0.000 0.03 0.17 169 1 %
Arsenle SBOS High 28.40 0.004 0.09%4 0.0001 62 o000l Lo0 | e.009 1L.10 0.79 8.79 X
Barium SB05 Lligh 68.97 0.004 0.2414 0.0001 1631 000 100 § 0.009 30.2] 1345 | 49.44 X
HBeryliem 3B06 High 0.12 0.004 0.0004 0.0001 0.57] o000 1.00 | 0.009 .05 0.00 0.00
[{Cadmivm SBOS High 0,05 0.004 0.0002 0.0001 0.03|  0.600 .00 | 0.009 0.02 0.08 3,61 X
|Ctromium SBO6 High 528 0.904 0.0185 0.0001 26.4 0.002 1.00 | 0.000 2.30 8.19 3281 X
[{Conper SBOS High 21.H 0.004 0.074 0